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Figure, you find it 13 9, which {hould be transferr'd 
upon the ſam. wyre, and becauſe you cannot do ſo, 
here being bat two Nulles left; you muſt draw down 


ne bead from above the line , to the end the cine you 
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hich will preſent the ſum ready caſt up unto his Eye 
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>ri the left hand. Thus when he has {et on thenext 3,th 
inſtrument will ſhew him fifty ene, agreeing with 5 
inthe ſame line of the ſeeond Columne - anc when h 
has added the 9 next below it, he will tind no bead : 
bove the line on thar firſt wyre, which then being en 
Ly will expreſs a o, and (ix upon the ſecond being th 
place of tens, will agree with 60 in the ſame line of th 
ſecond Columne likewiſe when he has ſer up 6 whic! 
3 the loweſt figur > of the firſt columne, the Inſt 
gent for the ſumme of all muſt give him eighty fi 
Treeing with 85 whic! loweſt num! 
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the Rule , taking down two to make ten, for which he 
ſhould: ſet up one on the next wyre, but that being 
full, affords nu Null for that purpoſe ; he muſt there- 
fore paſs over it, and ſet up one on the third wyre ; 
now becauſe in doing ſo, he hath ſer up an hundred in- 
tead of ten, he muſt draw down the nine of the ſecond 
vyre , and lince they being tens, make ninety , thar 
vhich is ſet on the third wyre hath added but ten to 
he number, which will then be three hundred and 
even, agreeing with 307 inthe ſame line of rhe third 
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irets, the Beads will give [ix hundred and 1x, agree 
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value. of thoſe three wyres or Places, which make the 
firſt Ternary in Nueration , being ſeparated fromthe 
ſecond with a mark\like the cinq of a Dy : ſhea after 
he has removed the pin to take in the third wyre 
and cleared tl:e Inftrument , he may beable to begir 
with 650. onthe gop otthe third Columne, and trans 
ferring che three figures of it upon theit correſpon 
dent wyres., and working alwayes fromthe left han 
towards, the right, he may by careful obſerving « 
the. Rule; make the Addition of thaſe Numbers 
they ſtand in order, downwards ; ſtill helping bi; 
ſelf with the Numbers 1n the faire line of the tourt 
Columne, which will ſhew when he works right 
for if the beads upon the Inſtrument give him not t! 
ſame , he may be ſure he has fail'd. in the praQice 
it, In adding the 643. he will be fain to ſet one 1 
on the' fourth wyre , and may then be taught that 

the Place of Thouſands nd kriow the M. 2boye 

the - mark of valuatio or ar Pf 
Number. 

He that is perfe&t in thele Three Leſſo > 
no further dire&ion for the fourth - but to remor 
the pin [0 take In tour WYTICS an{werable ro it 
four Figures of that Columne, and beginning at i! 
bottom with 6,118, to add the next in order by i! 
ſame Rule, which will bring him to ſet a bead « 
Ethe ffeh.wyre , and the X- above will ſhew it co be z/ 
place of tens of thouſands, and the Summ of thoſe tw 
Numbers will appear to his eye 12,072 , equal to tha! 
n the ſame line of rheffrhColumne z where he will ſtil! 
ind. the Symmofhis Additions , unleſs by meer heed 
leſneſs, he have made ſome miſtake, In that cal 
he muſt. change, the number upon che beads to th 
aft that food right , and proceed till he come to th 


op ; Where it he have made no errour, he will find 
by inſpeRtion of the beaus , the Summ of 49,507, as 
: 15 on the frop i cart laſt Columne. 

For the working of that Columne he will want his 
iſual help on the left-hand ; and therefore before he 
entures upon it , let him work all his ether Leſſons 
ver again from the firſt, beginning with 6. at the 
zottom of that fingle Columne, that ſo he may 
/ant his former help in that, and if he work right, 
he Surm will be 8x , as it was before, Then clear- 
1g the Inftrament , let him work the ſecond Co- 
amne downwards , till he find the Summ of it to be 
50. Thus pradtizing the other two Columnes al- 

the contrary way , if he find he can do them with- 

errour , though he be deprived of the left-hand 
umbers (which were wont to confirm him, when 

- did well, and ſhew him his faults when he did 

iſs) he may be fit to undertake the fifth Columne, 
hich brings him to uſe the ſexth wyre, & ſhews by the 

above , thar it is the Place of hundred thouſanas. 

/ often practice of it, both upwards and down- 

:rds, he may certainly find the Summ to be 379,613, 

illalſo have compleated the ſecond Ternary,which 
akes up the firſt Period of Numeration ; and beper- 

X in the value of thoſe (ix firſt Places. - He might 

learn the value of the other ſix, which con- 
he thira and fourth Ternary, or ſecond Period ; 

- {ctring up the ſame Number again upon the other 
«% wyres , he will find the ſame marks of valuation a- 

ve them, and may read them with no other diffe- 

-c, but thatof adding the word Adiliion after 
ne thirteen of thar higher Period , the MM. above it, 

-i7g the mark of Millions or Thouſand thouſands. 

r the lixfirſt places are enough for our young 
Lear- 


ind 
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Learner yet; andnote that as the loweff place i th: 
firſt #n the order of Numbers, which begins from the 
right-hand : So the higheſt place # the firFt in the ord: 
of Reading , for that begins frem the :eft-nand, 

Thus not ticking to the uſual Method . I have b 
following the nature of Numbers , and of the Inftru 
ment , brought the Learner inſenſibly , by caſte ſtep 
and helps (which yet none are tyed to make uſe 0! 
farther then they find them needful) from the ſhal 
low ſhore, into ſome reaſonable depth of this ya! 
Ocean; and ſhew'd him ina greater proportion, up 
on theſe ſix wyres , what he ſaw in little upon thi 
firſt, 1 preſume he can now make the Notation « 
any Number upon them, is he did that of four | 
the firſt remove he made at the top of the firſt Ce 
lamne , and he hath the valuaiion of them given hir 
upon the edge of the Inſtrument , which turns his 
tation into Numeration, 

He can alſo increaſe that firſt Numeration , by 
transferring any number, or numbers to it, that fhal 
be required ; wherein his work is only to make th 
Notation of them, which the Inſtrument turns inte 
Addition , by giving him the Summs as faſt as he ca! 
ſer them on , and he finds them by inſpeRion wit! 
the ſame facility as he did upon the Eft wyre, whe 
he ſaw by his ſecond remoye, that 3 and 4 made 
Nor has he only learn'd Nameration and Additzo 
both at once , but even Swbſffraft1oz at the ſame tim 
alſo, without ſo much as knowing that he did ſo 
For as en the firſt wyre, he could not make the Addi 
tion of ſeven beads above the middle line , withou 
ſubſtraQting them from the nine chat were below it 
whereby he ſaw the Remainder was Two : 50 nel- 
ther hes he been able ro make the Addition « 
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279,613 , Without ſubltrating that number from 
999,099 Whereof the Inftruinent gives bim the Re. 
mainder on the beads below theline ; andby applying 
he fame marks of valuation to them, according to 
hetr reſpe&tive plact he may {ce that they wake 
520,386. 

Learn from lien at Whenſoever you would make 

'ubſtraition [rom any Number , it muſt be ſet up- 

! the bead: below the madle lsne,. and that in all ſuch 
perations, thoſe the lower ſide mu$h be reckoned 
i fuorifican; / thoſe abeve the line as Nukltes. 
For lince there i5« contrariety berween Addition: and 
SubRrattion . if 2 Number to be ſubſtra&ed ſhould 
5e-placed on the upper-lide, as you have done in 


L 


\ddition ; it would neceſſarily requirea contrary way 
fworking, and 4 contrary Rule co work by, which 
7onld puzle the Learner, and -occalion many 'mi- 
takes in practice; by adding when he ſhould -\ub- 


tra, and by ſabſtrating when be ſhould add': Bur 
his is avoided by only ſerring the N»mber to be ſub- 
trated on the contrary ſide , and thenthe ſame way 
ft working , andthe ſame Rule wil ſerve. and fo 
11] the ſame Example allo. 

Lift up the nearer tide of the Inſtrument, that the 
ads may flide to rhe further-ends ofthe wyres ; and 
:hen make the Notation of the-higheſt number of the 
fifth Columne , + iz. 49,507, upon the lower fide of 
he Inſtrument , and if from it you would ſubſtrat 
he higheſt Number 'of the fourth Columne, v:z. 

2903 add the faid 1,293 to thoſe Nulls above the 
aiddle tine, working by the ſame Rule jaſt as you 
lid. before ; and then inſveRing the Remainder be- 
ow the line; you will find it ro be 48,214; which 
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f Tens ; which Tens, as that wyre fills, muſt be 
'educed to Pounds by taking down T wo as often as 
yon ca. ; iad for each Two ( making twenty Shil- 
lings) ſer up Ore in thefirft place of Pounds, The 
wo laſt, ſave one, toward the right-hand, are for 
"ens and Units of Pence ; which are to be ſet up juſt 
5 Shillings , and to be reduced, as need requires, by 
aking off Twelve Pence as often as you can, and ſet- 
:ing up ſo many beads for them on the Vns:s of Sh1il- 
;zngs. Thelaſt wyre is for Farthings, which as it 
fills, may be reduced by ſetting up One on the Vnzrs 
f Pence, for eachfour you can take down from the 
place of Farthings. 
The Pounds,Shillings, Pence,& Farthings are ſepara- 
2d from each other , not only by a mark like the cing 
{ a Dy on the edge of the Box , in the midſt of which 
/0u may ſtick pins,for the more caſy wp of 
their proper wyres; but they are alſo parred by black 
ines, asthey are in the Example; and the better to 
Prevent miſtakes in ſetting up, the names ſtand in 
heir due places; belides which in the ſpace tor Shil- 
ings, and that for Farthings, the different colour 
nakes them more vilibly diſcernable from the Pounds 
ind Pence, which are left white that the eye may 
hereby be belp'd in the placing of them. Thoſe that 
ttain a readineſs in this way , will allow it to have 
livers advantages over that of Counters, which is 
ommonly us*d; yet it 1s fo like it, that I think I 
1ave ſaid enough to explain the manner of working 
y it, which cannot ſo well be taught by many words, 
3 it may be learn'd by a little praRtice of the ſecond 
xample, 
It affords theſame help you had in the former, 10: 
1en you have made the Notations of the firſt and fe- 


nd 


( 27.) 


cond of thoſe Summs on the right-hand, and redu 
ced your Shiflings and Pence, &-c, youwill find th: 
Addition of both, inthe ſame line of the !eft, agrec 
ing with the Inſtrument, which if you have wrous! 
well, S1ves 201. O03F9, O7 A. 7: Go ON, Nil 
paring your work with the Summs on the left-ha 


and when you have ſet up the 1a! 
O06 5, ©OdM. ” vou will find 
7 67 l. IG S5- ©3 Orer! 
of the left-hand Sumims 
When you are perfec is ] 
ſame Summs frem the lowe!? upwards 
without the help of the left-hand Summ 
ving no occalion to compare your work 
you will not need to reduce your Shillings 
at every new Summ, as you were fain to do | 
to ſee the agreement between the left-hand 
and thoſe on the Inſtrument ; bur yo! 


till you can charge no more, and then make yo 


duction, which in other Examples ſome: 
will not need to do till the end of you 

if you find the ſame Summ, viz. 7,567 

2 f. you way judge your ſelf capable 
other part of the Example, by making 
tion of the Summs on the left-hand, whe 
you work upwards or downward 

be 412577. 03s EE; 

It 15 a great caſe in this work, io hays 
bers read diftintly by ſome other bod; 
that work with Counters uſe to have , | 
will not take the pains to attain that way 


o_- = 


the Columne of Farthings firſt, reducing the 
Pence; Next the Columne of Pence, reducins t!: 


to Shillings : Then the Columne of Shillin« 


IT13TY7 } 
>< 
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(18) 


ng them to Pounds leaving the Farthings, Pence, 
nd Shillings, that ſhall remain upon the Infrument 
frer thoſe ſeveral reductions, and laſtly having added 
he Columne of Pounds; by inſpeCtion of the beads, 
hey will ſce tlie total Sum 15 7567/1, 165. 034, 2f. 
Fer Subſtraction, uſe the Merhod ſhewed you be- 
-, of ſetting the Summ from wi.ence you would 
1pon the lower lide of the Inftrument. . As 
be 7567 f. from which 
bitract 248, >4,' 1 f. add the 
14 Sumi the Nulls abo'e the line, and you will 
nd the Remainder below it tobe 73191, 105, 03 4. 
and may $0 on workingUfike Summs of ihe ſe- 
1d Example, as you did che numbers of the firſt. 
Zut note that when it ſhall happen, that che Num- 
Shillings to be ſubſtratted, 5 greater then : he 
1mm from whence they thould be taken; you muſt 
ad one to the Nulls, fromthe Units of Pounds ; and 
ecauſe ill thereby have ſubſtrated twenty 
hillings the aown 4s many 10 the Sh.lir; 4 
enty exceeds the Number to be [ btralted. 
Likewiſe when the Number oj Pence to be {ubſtra 
ed, 7s greaterthen that of the Summ from whence 
hey ought to be raken; you muſt add one to the 
ls, fromthe Units of Shillings, and takes dowr 
pelve exceeds t/ \ 'umbe 


”- 


ſubjt1 | 


And laſt! len the Namber of Farthings tO bd 
bltracted- /5 preater then that of the Summ from 
hence they ought tobe taken ; you mult add one 7 

Vulls, from the Units of Pence, and take down 
nyto the Farthing\ forr excecds the Nun 


x Bhs weil 
I BE {nbſtraftea 
'* if; - cd 


p - 
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fp 19 N 
and Meaſures bear io one another ar —_ 
which go in Arithmetical progreſlion , '5 i! e cauf, 
Fraitions, the difficulty whereof 151 uc |: ;eli-ned | 
working the Decimal way | for which ie = 
Inſtrument 1s likewile ery prope leiting 
intheplace of Mil lions « on that edge « bony 


for Numbet he {1x wyres onthe 
| for Integers : ihe fi the ris] 
| Hons; the Pin ſervin; 
| part them. This hi 
tift how he may uſe | 
who underſtand no: th 
lineſs here to teach them, 
ſters enough to give thi 
when they have tÞ 
. Inftrument. 
Having ſhewed 1 
4 50.0n tOrhe other, 
F UP ie firſt WM. | 
of wl.:ich that next the right-ha 
with the loweſ! | transfe; 
Unit d fo contin Lams l 
thrice, cc. Acc0! by Src the ſec: it 
come to the top | comparing N' 


ads wi thrbat 6s th ſa Ine « oi 

Thus you may | ind | 
n any Number of 

8, and nine times exe en 


Moltiplication, \ which | 

- may ſee by looking 
ltands on the n« ape 
learn Mulriplic 


' . 


C —  —  - 


( 20 ) 


an4 not one of the general part of Arithmetick, as it 
is commonly acceunted. But becauſe to work this 
way w-uld be very tedious, eſpecially in great num- 
bers , Art hath found one much more ſpeedy, which 
brings us to the other part of this Inſtrument , by 
help whereof, together with the former, all ſuch 
Operations may be pertormed with very great fa 
SITS 
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The ne of the part 1*z {nt 
je of ihe part 1,40met 


5 | 
neethÞ the form: 
and theRul: 


Multiplic ation;D 


2 Ia. 


 / His. part it ſ=t in the lameorder, is nothing by 
the old common Table of 1{altiplication | 
doubled, and ſo diſpoſed that the ſpace betwee 


the Texs & Units, is the ſame with that of the Wyre: 
It is cut intoſeveral 7 ablcts, cach containing the mul 
tiplication of one lingle Digit, by which it is named, as 
the T abler of 1 ; the Tablet of 2. &c,Likewiſe the back 
(ide of each , has a ſingle digit making up 9 with that 

onthe forefide: ſo that a Tablet of 1 is alſo a T able 
of $3 and a Tablet of 2 isallo a Tablet of 7, &c. 

The figures fhew which (ide of this Part is to be 
next you , by raiſing of which, the two upper rowes of 
Tablets may be made to ſlide off, in ſuch order upor 
a piece of Paper , that the digits by which they ar 
call ( tanding (ingle at the bortome of each) will ly: 
opentothe Eye. Theloweſt row will remain in the 

box for preſent uſe; and ifany of thoſe you ſhall need 
be wanting there, they may be taken from the reſt : 
occaſion requires. 

To explain this further by the Firſt of theſe ZE. 
amples, take a T ablet of 7, and place it next the end « 
the Box on the right hand,which # the place of the ſul 
tiplicand , where you will find it to agree with th 
numbers of the third Columne thereof, though the Ta 
bler it ſelf be parted intotwo; the firſt of which i 


Units. and the other Terr. as the I, and the X unde; 
6 4 


Be 

hem do plainly HEW, ne e digits nat end Of thi 
BOX whic! are call* 4K FEY 8 of rbe AAul zplier a- 
Sree wit” che ſecond Columne of that þ Exat ings Now it 
ſou WOU d Mulriply 7, any number of tmes not excee 
Ling nine,as Ex. gr, eight times ; Teck 8 (which) 1s You 
1: [riplyer ) in theſaid Index, : , & below it between thi 
meparaliel lines, you will fd JI | ch may be tran 
ter'd at once, by making the {Voration of th * number. 
1pon the two firſt Wyres ;, w 'bereas by che way of Ad- 
it!ion, you were fain to dO it at eight ſeveral times 
OUT firſ you 77 mt pla rt B Cloſe under T , 


at the marks 0; ws 5 hel ES 2 bet 07} 4 i 0 each part 
correſpond by uſt 0167 one an 


Fake thena Tabl > Columnes where- 
while it is 27 your hand, are J; 2:ts and Tens, as 
ole of the 77 , bur as ſoon 1as y Ou have /ct zt before that 

*. chey bork rogerher make three Columnes , v:z. 


Units, Tens and Hunareas  IOT though the middle 
< be double, yet all che fipures of both rowes ſtar 
Ing 0 ver the ſame mark of VAlKAi wir , are of the ſame 
ie, and areto betransfer'd to the ſame wyre ; be- 
le an Vn of We higher place, Pepe to ten of that 
e below it. And now you have 37 ſtanding inthe 
of the Xultiplicand, ready to be mukipiyed by 
4t m1 zmber you pleaſe, Let 56 be your Multtplyer, 
) therefore 7 muſt ve p t on the wyres next your left- 
4, inthe place of the Multiplyer ; by ſetting 5 on 
:e higheſt wyre, a ad6 on the NEXttO it ; CUT them off 
oth trom the reſt, by ſetting a Pin in the ſecond hole 
"0M that end, and then ſeek the 5 of your ulteplyer 
bat Index, and between the NEE . parallel lines.you 
16 d, thar five 3715 18 igreeing with the 


! ny 2n in the 
"Ly. 


o 


the'Rule will force + 


C23 ) 


double Columne being both of oe value ( as hat! 


been faid ) are not to be counted fifty three , but fiue 


and three. 
of Tens : 
the Wyres, draw tÞ 
till the place of 
the other | 
be 0 | FY:71 [ L At the ti 
Feplic; | IZ, the 2 
cleared the IrRirument ; and «ui off. .he wyre of units 
by ſetting another pin before it , which makes it ani 
werable ro the point in the Example ; transfer t! 
figures of the three Columnes of that fifth line , b 
making the Notation of them , each upon their co 
reſpondent wyre , which 1s that juſt under then 
Then take that pin away again, for by that mea; 
the 185 , which was five times 37, becomes no 
þfty times ſo much , viz. 1850. but 6. the other fi 
gure of your Multipher being an unit, you wuſt [l: 
back the part B. till the units thereof be under ti/ 
xnits of the other , (viz, thel under thel ) and thi 
looking in the Index for 6 , the number between «| 
ſame prallel lines viz, 2.22. which is fx times rhirty ( 
ven, being transfered on the three loweſt wyres , 
beads will SIVe YOU 2C which 15 the ud 
your Multiplication 

Thus itkewile,it g. were your Multiplier, that figu 
inthe Index wou'd give » ou ( between the ſame par: 
le] lines ) nine tunes thirty leven, which is 333 
Sreetng with that Number on the top of the Exan 
ple; .for the 7. and 6, in the midle Columne make 
(being of. the ſame place) and mnft be transfered up 
on 'the ſame-wyre ; in ſetting on the laft of which 


t three upon tha 


'h nake 8, and being hereintheplac 

transfer this 185. righrupo 

| D, towards your right-hand 
{ 

reof ſtand under the units « 

the loweſt wyre in.uſe 1a 

e higheſt wyre of the Mui 


ff - LG ht) | 


, UnCer the 1, ) and then having 


4 24. - 
pyre , and to aad one Hp 07: the third to thoſe £0 of 
the firſ® Columne , which 1 ſuppoſe you had ſet 
:here bore. 

The learner being thus inſtrufted in the nature of 
he Tablets, and in the way of Multiplying by them, 
ill be able to go on with the :hird Example, and 
) encreaſe the Adultiplicana to 537 by ſetting a Ta- 
let of 5. before the ocher two ; but obſervethat you 
ſs alwayes leave Oo between the Multiplicand, 
nd the reft of the Tablets that are in the Box , leaft 
he ſeveral Numbers upon them ſhould be mixed and 
onfounded with thoſe that belong not to your Ope- 
ation; To prevent which you may fill that ſpace with 
he Tablet of Squares , placing it with the figures 
ownward, juſt before the ſultipheand , as a pare 
110n berween that and the reſt, 

Having thes plac'd 537 on the Tablets, takerhe 
26, inthe ſecond line of the Example for your 24l- 
iplier, ſetting it in its due place upon the three 
higheſt wyres , and ſticking a pin in the hole next be- 
hind them , which will make that where the ſix ſtands 
> become the place of units, and will part the Mul- 
iplier from any ether Number that may be ſet upon 
hereſt, Now becauſe the fir## figure of 5t, VIZ 4« 

' the place of Hunared,s . araw the part B. coward 
right-hand, till the C. of its firſt Ternary, which 
the place of Hundreds, ſtands juſt nnder the I, or 

e place of units on the part T ; and cut off the two 

# wyres from preſent uſe, by ſticking a Pin behind 
£C, then having ſought in its Index for your 4.; 
ake chat piece which is called the Ladder , becauſe it 
like one, not only in ſhape , bur in uſe alſo; (for 

ir you may aſcend tothe higheſt Numbers in Mul- 

tiplica. ll 


(25) 
tion,ordeſcend to the loweſt in Divilion ) ard lay it {c 


of Mend of the ladder, and the numbers of the other thre: 


a, [Columns in the ſameline , may be ſeen through th: 


d Wnext three lioles, which for the eaſe of the Learnce 
2- Wpive the figures of that Multiplication diftinQly ſep: 
w rated from the reſt, to the end, that fror 
a, Eithence they way be trarsferr'd upon their four co: 
ſt Wreſpondent wyres juſt under them , by making t! 
1d Mnotation of 2148.. as in the example, where the ty 
e- Mpoints anſwer to the two wyres bebind the pin. 
h The fignre 2. 1s next in the Mulriplyer , which | 
eS Wing 57: the place of Tens, the wyre under X. muſt no 
r- WW be brought wnder the | and the pin removed to the ne: 
hole. Then taking the Number which ftands en theT: 
1e  blets between the ſame Parallels with the 2 of thatir 
i- WH dex which you may ſee juſt under the edge ofthe Lad 
ce Bl der,transferr the figures of it by making the Notatio 
e- i of 1074 agreeing with it as alſo with the example 
ds Laſtly, The 6 of the Multiplyer being in the plac 
of Units, the pin muſt be quite taken away to bring th# 
wyre intouſe, and the ] above it brought juſt una: 
the 1 of the other part. Then ſeek the Number th: 
ſtands between the ſame Parallels with the 


Ladder ; transfer ir by making the Notaticn « 
3222 0n thoſe four laſt wyres; which done, inſpet 
the beads; and they will give you the ſumm 6+ th 
whole Multiplication, ready caſt up, viz. 229, 7 
as it ſtands in the example, 

The common proof of Multiplication is by Di: 
lion, but being weare not yet come to that , you ma 


that the 8, of the firſt Column between thoſe Parallel: 
where the Index is, may appear in the Not. 5 at that 


which you will find juſt above the upper edge of the 


prove it by changingthe J{xltiplyey into the Adſulri- 


(26) 

plicand. For whe doing-whereof, you need only turn 
thoſe Tablets that fand:there already :. for ſecing;the Wt 
fingle Þ girs of both the lides , do make nine, yauare 
ſure on the back {ide-of the Tablet of 5 to figd one of 
4, onthe back ſide,df the 7 one of 2, and onthe;back 
de of 6 oneof 3, which being plac'd in right. order, iſ 
make your new Mulciplicand , viz. 4.2.6. change: vhe 
Multiplyer alſo by ſerting 5 37 in its due place, oh:the iſ 
beads, where S&ftood before , and ſticking apin;in 
the hole next behind the -, work the fourth ,exam- 
ple after the ſame method as you did the. tbigd ;..apd 
he Tablets will again give you at once thethree Mul-W 
-iplications , of the.three figures of your new Multi- 
plier, on the ſame line-where you find -each figure of 

't on its. Index, that of the 5 ( as before ).in.the holes 
»f the Ladder , viz. 2.130 that of the 3 in the line next 
the. uider ſide, viz. 1278, and that. of the 7 in the 
linenextthe upper (ile of it, vi. 285; which aum- 
hers ( agreeing withthoſein- the fourth example) be. 
ng cransferr*d upon their correſpandent wyres in 
he fame order you uſed in working theithird; {lip- 
>ing B each time one place towards. the left hand, and 
-emoving that pin one-place towards the right , you 
will by inſpe&ion find the ſame 7rodu& upon the 
Beads, viz.* 228, 762 ; Which proves, borh your op- 
>erations to be right, 

Though in theſe twalaſt Examples, the Inftrn- 
nent as you ſee has giuca you at once, thethree 
1umbers you had occationto uſe in each , without ſo 
nuch.as removingthe Ladder, yet this happens on- 

y when the figures of the Multiplier are the three next 
>d1, or the eree next even Digits to one another ; 
:nd where they are otherwiſe, - the pains is very lit- 
le ro removethe Ladder taits:due place given by ” 

Ingex 


"(S7-] 


Pne Of the fides of the Ladder, which may uc help 
Ful even to thoſe that are beſt practis'd ; to preye! 
thoſe miſtakes, which elſe the eye might make | 
coming back to a wrong iite, while i: is going 1 
and down between the Tableis and the Beads, -t0 tra: 
er the Notations, of the one upon the oche: 

I judge that by tieſe diret:1vns the Lea 

now be able to Multiply any hor Nutabers ; 

all are. done by the ſamo Method , 4nd with the fan 
eaſe; for though one of {:: or ſeyen plices to be mu; 
tiplied by an other of 5, or 6, may require a litt! 
longer time, it 15 no narder to be performed thy 
theſe already done. Yet fora little further pract; 
keeping the ſame Multiplicand , 26 , char 
only the Nultiplier , by ſetting up 2 148, initead 
the 535. which ſtood there before, ſticking all 
Pin behind the 8. whichwill be the fourth wyrc 
then it will agree with the fifih Example: N 
cauſe the higheſt figure of this new /ultipli 


C 


the place of thou[auds , therefore / ark. 
fands on the part Z. ouſt be place, | T 
s the mark,of units on the pa; 'F 


ſet behind the 1 '{ | 4 4 off th e TFLYEE laſt wWYres 7 7 
preſent uſe Seekthen the firſt figure of your Multip| 


er in 1ts Index , and then the reſt in order; transferrin; 
the four Numbers , the Inſtrument gives you ber 
the ſame parallels with each of them ; whic! 

ind to be the ſame with thoſe in the Example, 

[| ferring them one after the other upon the! 
loonden os L he | Ugi | 


rel \ > 4 _ 


Index of the Multiplier in the ſame line, and thenc 
ro take the Number requir'd, either from within the 
xoles (which is eaſieſt for young Learners) or fron 
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( 28 ) 
.me a place towards the left-hand, as hath been di. 
:ted, and withal removing the pin each time a hale 
»xards the right , the product will be 915,048. "" 
The uſual way 1s alwayes to make the greater Num. 
the Multiplicand , and to begin the * Operation 
ith the Units of the Iultipher , workzng from the 
Tht-hand to the leſt , according to the oraer of Numn- 
-75: But ſince either way is indifferent to the In. 
rument ſometimes makes the leſſer Number the 
\u'tiplicand, and alwayes begin with the higheſt. fi- 
the Aſultiplier , workzng from the left-hand 


'oht 11: the order of reading, according to 
"ma) led the firſf. And the reaſon for 
I to Diviſion, 
F A directly contrary to Addition; 
FA is D Multiplication : For as Mul- 
plication in its own nature, 1s nothing but the re- 
eated Addition of any one ſame Number, thereby 
> find the Summ which 


produc d by its being 
dded fo many times Diviſion 1s nothing but 
ve repeated Subſtr al! ny one ſame Number 
"0173 /uch a 5 171 Or p? AUC: thereby 0 find how of- 

1 the ſaid Number can be raken out of it, To lee 

his plainly , look back to the firſt Example ; where, 
by the repeated Addition of 7. eight ſeveral times,you 
made 56; and ſetting a Tablet of -, in the place off, 
he Multiplicand, you by ſeeking 8, in the Index ot, 
of 


C 


PS; 


L 29] 
ie Multiplier , did inthe ſame line at once fnd $6 
hich is the Summ of eight times 7, Now on th 
ntrary , by the repeated Subſiraltion of 7.9 oft 
5 you can fromF5G, you will find it may he taken 0 

it eight times ;, and that it waybe done at once b; 
D4viſion ; if ſetting 4 T ablet of 7: at the other end 6 

Sox , in place of the Diviſor , you ſeek 56. ups 

: For asking how often 7. may be raken | 
at Number, it guides you un the ſame lin, 
gure 8. of that Index ;, which figure anſwering t/ 
neftion, How often ? Us therefore called the ©, 
tent ; and that Index of the Quotient. 

Having thus far open'd this manner 04 Divilio! 
ork the third Example 0: Multiplication over onc« 
gain, obſerving well the three Numbers which ar 
iven you by the Tables of the Multiplicand : 
he end that you may the mare eaſily know the [« 
pain , when they ſhall be given you bythe Tablets 
be Divifor. Theuto prove by Divilion whither yo 
ave Multiplied righily ; change the Multiplicand 1! 
othe Ditiſor , by ſetting 537. on the Iabies clo! 
0 the end of the Box on the left-hand, and ſeperat 
[from the reſt, either by a ſpac : by placing th 
Tablet of Cubes berween, with the figures down 

ari; and alſo by ſticking a pin 1:1 rhe fourth ho! 
rom that end, becauſe there are four Columnes, « 
faces inyour Diviſor. Then, with anotier pin, c 
ff as many ofthe higheſt wyres of your Summ , a 
there are Ggures in your Diviſor, which being 
537. muſt therefore be three ; Now {lip the part B 
ull the pin of it ſRands juſt under that of che other ; anc 


] . F #* . , } 
01 obſerve, that the mark: 1201 before 1 
> of tot FORTY Whey 

fare row 129 more tobe acconnte "en if t 
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( 30 ) 
the wyre ſtanding next before any pin us to be vVa- 
104 a11f it flood in theplaceof units ; andthoſe onthe 
ft-hard of them, as Tens, Hundreds, &c; 1n order. 
he produtt of your Multiplication, ſtanding above 
2 line on B, is 228,762. which now muſs be turned 
0 your Dividend 3k being the Number to be Atv 

\ by 537; but becauſe that cannot be done at once, 
fs be cut into feveral partitions, or lefſer Dios 

' ſo many a5 they be, ſo many wall bt 

figures of your Quotient, You have already cut 

the three higeſt wyres , and plac'd the three fi 
-ures of your Diviſor juſt above them ; now there- 
tore compare their Numbers, to ſee # you can tak 


- 8-0! the Tablets gre that of the beads : bur you 


vill ſoon find that it cannot be done, for 537, 15 grea 

then 228, rake theretore the next wyre into uſe, 
y removing the pin over it into thenext hole, and 
ipping B. io the leit-hand, rill the pin of it comes 
aſt nnde 1 the T. as it ſtood before , that th 


ay ſtand under the units of the 0 


y/0u will have 2287 for your firſt par 
HORA ſmaller Dividend. The two wyres behind 
* 012 will 011 PAYHIEIONS OTE, where b) 
« may kaow there will be three figures in the Que- 
ent, Cut off therefore the three higheſt wyres 0 
. with another pin, and clear the upper part 0 
hem ; that you may have Room to ſet the Quorienl 


"r, vv UCC anſ c DU 7 TU 
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; repeated Subſtratts 
= t loſe four wyrYes twh:c 
zakg your firſt-ſmall: ividend, by ſetting the No 
1t107 of 2207 below the line 11p0R the ſame wyres 
caring alſo the lower part of the reſt which {tandy be 
peen your Dividend ' the pin of Ouotient 


Thuf 


( 31 ) 
hus all the Beads between the two pins, will b« 
ome Nulls; and none below the line will be tipnit 
ant, bur only thoſe four of your firſt Dividc 1d : / 
he 37 on the lower end of the two laſt wyers rems 
bull Nulls , becauſe the 62 01 the upper ends of 1/ 
ore ſtill ſignificant ;, being 4 | " the chief 
dend, 

The Queſtion 1S NEXT LO DE ASKEU, NOW « 

37 be taken out of 2287? To know this, ſec 
the Tablets of the Diviſor, tor the higeſt Numb! 
exceeds not 2287, which you will find to be 21. 
and that guides you inthe ſame line, to the figure 
in the Index of the Quotient ; which anſwers t! 
Queſtion, therefore ſer up 4. on the higheſt of thoſ 
wyres {ct apart for the Qvotient, removing that pz 
over thetrwoempty ones, io the hole next behin 
that 4; and then by adding WOT 
(which is given by the Divilor) | 
line , you will have ſubſtracte 
dend, and find the remainde 
cludes the firſt work 

For a ſecond, remo!\ 

next Wyre, and « Nange | 
the upperend of it, by ſettin 
with the remainaer, and t! 

Your next Parrtitio 
now on the upper eng ol t! 
| coming Nulls, as all t| >t becwee 
{Zy Slip B again toward the left-hand,till the ſame pin« 
0:0 fandrunder that of T, as it did be'o, nd asking 1] 
No Queſtion, How often 7 Le taken vut of 
"es Look on the Diviſer t 
be ceeds not 1396, which 
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(32 ) 
inthe figure 2 on the Index of the Quotient ; which 
therefore you mult ſet onthe wyre next the 4. reſerve 
ior th-t purpoſe, removing the Pin a place back tc 
'k take it in, and having by the Addition of 1074. to the 
Nulls above the line, ſubſtrated that ſame Number 
rom your ſecond Devidend 1 396, the remainder wil 

2.2. and the ſecond work is done, 

Now rake away the Pin, that the laſt wyre ma 
me into ale, and change the rwo fignificant Bead 
hat are till on the upper end of it, by ſetting then 

»elow to be joyned with the remainder, which done 
/ Our laſt partition or ſmaller Dividend will be 3222, 
'or the ſeven Beads which muſt be then on the upper 
»nd of that laſt wyre, will become Nulls as the reſt 
Next ſlip B to the left-hand again, till the wyreof 
lnits comes juſt under che firſt Column of the Divi 
lend; asking how often can 537 be taken our ol 
22,2, 2 Look on the Diviſor for the higheſt Numbe 
| hat exceeds not 3222, and you will find that ver 
| Number ir ſelf, direQing your eyein the ſame line, to 
ind nſwer in te hgure 6 0n the Index of the 

t © 6 cheretore onthe laſtwyre, reſerved 

r Y Our Wu cLe1 1d has ng adced rl:e 32.2.2 tothe 
ulls above : he 1 1 have finiſhed your work, 
find rhe whole Q::otient to be 426, which ſhews 
taken out of LIC chief Divi- 
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u- || 4 Re. Aa ml SH, 
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ou the Tablets over the four firſt wyres of i! ; T] 
three points over the three laſt figures denote the thr: 
partitions, by which you know there are to be three t 
gUres in your Quotient. The 6 and 2 under the tx 
other points being the laſt figures of the 1: 1dend, ' 
may imagine ( as they come ito uſe) io be removed & 
of their places, and ſlipped down along the Lines und 
them, to be joyned with the two remainders of yo 
Subſtrattions, one after the other, make up 1 
them the Numbers of your ſecond and third leſſer ] 
vidends : All which 1 offer to oblervation, fo! 
uſe of thoſe that will Divide with the Per , which th 
Inftrument is ſo far from hindering, that it opens t! 
underſtanding very much, to conceive both the natu; 
of Arithmetick, and the reaſons 0t irs operations ; ar 
they once known, the working of them with the P, 


: | 
TFT; 


may be learned in half thar time 11d bt 
lit for another, 

[ have varied here a little from the exa 
the Inſtrument, to make the practice of it, and} 
the Pen, ſuit the better with one an; Buc I 1 
now adviſe JU Scholar r r conſtan! tice rail 
draw down the whole Devidend * 
Line, and to ſet that Pinalſo on t! 
ng inall things elle accordins to the forn 

For Tryal ofthis, work the 4th Exa 

at the counter-part of the 3d, and ther: 

further dire:tion) hat hay Ins | 
may follow which courſe you like bi 

The 5th Example of Multiplicatior 
pole you have wrought and are perfect 1 
Produdt of « F 11ch I alſo won! 
divide, yet neither by the Multi; licand 4 


rhe Ai. 5 0 
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nave the help of the ſame Numbers (from your Divi- 
ſor) tte ſubſtrafted, which were given you before 
'by your Multiplicand ) to be added, as you had in 
he farmer ones ; andthereby this will be a little, but 
ot much the harder.Make the Notation of g15, 048 
"hich is now to be your Dividend) belaw the Line, 
1d having cut off as many of the lower wyres from 
vitha Pin, as there are figures in your Diviſor, 
three, and moved one of the parts till the Pins 

* each ſtanc juſt over 6ne another ; you will find the 
Jiviſy, may be taken out once from the three higheſt 
/yres of the whole Dividend, which make the firſt 
artirion of it; and there being three more behindthe 
'in, to beadded in order to the remainders of the ſe- 
ral Subſtractions, you may thereby know there 
il] be four figures inthe Quotient ; which if you 

; ek according tothe former cire&ions , you cannot 
þ ail to find, as they ſtand in the Example. Only ob- 
rye, when you come to the third here the rema in- 
er is but 27, that the taking in of che next wyre tot 
i!) make itbut 214, out of which, {ince the Diviſor 
:nnot be taken ſo much as once, you muſt (as in all 
uch caſes) take a Cypher for your Quotient, and ex: 
| reſs it by leaving the third wyre (reſecved for the 
| | )10tient) empry ; but be ſure, youtake it in, vy re- 


ee cet ens P—_ 
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F LOVInNg the | OVEr It, whereby the 17 0 the rwo 
l cher wy1 nay be made 170, and this is the only 
ifculty wherein you canneed the help of a further 
| vice; forthe laſt is moſt ealte to ind, making your 
[ npleat Quotient 17 

Vhen the Dividend 1s prea nthe oth Example, 
'ppens that you c : reſerve wyres enough emp: 

+} , 
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Proof z but by $37, in which operation you will not 
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C35 ) 
ealie, for you may as well exprels it, as you do you; 
11- | Diviſor, by raking Tablets of the ſame Digits that arc 
refgiven you by the Inaex of the Quotient, an, ſetting 
inflchem 'near you any where apart, Thelike alſo wil! 
ut I fall out in great Multiplications as in the 6th Example 
438K where there will not be room to ſet the ProduR and 
ie, i the Multiplier both upon the wyres ; but in ſuch caſes 
MY ſince the Product of neceſſity muſt ftand there, yo! 
r, | may uſe the ſame remedy for the Multiplier, and ex 
ns preſs it upon the Tablets as you do the Multiplicand 
heF ſetting it any where apart, as I now direfted you t 
eſt ſer this Quotient ; for there is no obligation to confir 
rt italways to that ſame place, and sf 7 appointed i: 
he be ſer there on the higheſt wyres, it was only in Order 
le- the working the Golden Fulcs, which name is giv: 
rel them by reaſon of their excellent uſe ; but they 


ouſt commonly call'd the Ry! '! 
ot ſhall ſpeak of the! 
)b- 


oe realon of th | 
Numbers being give 


found; and that only by Multiplicaric 1 Divilio 
therefore it cannot now be hard to you who have be 
taught ro work: both. All the Gifficult nliſts 
knowing how to ule the | hicl 
YOU May C 
Rules 

plel Suppole 7 | hearin' | 

mp modity, as perhaps ct C'; ad | 6 wha 


pe Bo oor He deco heal 
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would know how much C:ramor may be bought for 
that ſum. Here 537 |. muſt needs be the firſk Num- 
ber, for there is yzc n9 other, and it #s alſo the firſt 
Oueftion, How much Cinamon may I buy for 5371? 
When hea has made his bargain, he finds he hath 
bought 2148 pounds of it with the ſaid ſumm ſo that 
14.8 Ty the je ond Number, and it 15 alſo the fir #t An- 
wer, He has no ſooner pail his mony, but from 
ome Debtor of his, he receives 4.26 more, which he 
delires to beftow in the ſame Commodity; thenpre- 
ently upon the firſt Queſtion and Anſwer, he raiſes « 
econd Queſtion in41 lays, t4 337 l. un mony have 
ought me 2,1 48 poirnds of Cinamon, How many pounds 
f zf ſhall I oct al 7 ſame price, for my 4261? Here 
1ird Numver , but it iSalſo the 


cond Oueſi becauſe reaſon ſhews that a 


offer ſum © 110t DUy a grexter quantity at 
' 1 * 1 —_ 

he ſame | in, that a5 4.261. 1saleſs ſum 
han x; Y :cb 15 to be the ſe* 


[ / A 2} | | "t 's the {econd Oue- 
ag the firſt An- 

DUC [7 enſoever A 

| r 7 ſwger, and Fas leſſer 
Wee ſtu | ef lt does here) '/ 
1 1 th tf [i \ amber, yo f muſt 
- the--F £105 0f which, che order 


50cs back {.i!tiply the third Num- 
DS Og EY | KS /t 
Y 0? t310? þ FA fir J 
1ch A 2 7 | 111 ct 
141 6 
F . : 
Mme Denominati ici are therefore to be ſet up- 
1 the ſamepar: of the Inſtrument : and though youſ 
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they not ofthe ſame Denomination ; the Queſtions be 
ing pounds in mony, The two Anſwers are alſo of once 
and rhe ſame Denomination , viz. here pounds i! 
Weight ; and are therefore to be {et on the other pay 
of it. Now becauſe the Rule ſays, you muſt Multipl: 
the third Number which you have found to be 426 
that muſt be your Adultiptic and, and as ſuch mult be ſe 
upon the Tablets in its proper place at the right hand : 
the part T. The Rule ſays further, that the ſaid thi; 
Number muſt be Multiplied by he /ccond, which ye 


have found to be 2148; and that rheref, oſt 
eur Multiplier and as fuch muſt be fer | prop 


place on the higheſt wyres at the leſt hand of the part 1 
Laſtly ir ſays you mult divide the Product by the fir, 
Number which you have tound tobe 535, that ther 


fore being you Y Dzt iſo 1 0 f he ſame Denow by 
tion with the Multiplicand, mult be ſet in zts | 


, 


place 077 the leſt-hand of thi 
Now being ready to work \ 

hind no difficulty in doing of e you bave do 

i: alzeady in your former Examples; where Multiplyin 

426, by 2148 youlſound r! | | 

which beins divided | 

gain give 1504. for your V, 

and you need no further d 

the loweſt w) 

it being of t/ 
This Queſt! 

propoſed to! 

Numbers ma 
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C3: L 
Obſerve therefore that of the three Numbers gi- 
ven, two arealways of the ſame Denomination ; and 
the thir1is always an Anſwer to one of them. This 
Anſwer is always the ſecond Number ; That to which 
it anſwers, is always the firſt ; The other therefore 
which wants an' anſwer, muſt of neceſlity always be 

he third Number, 

Let the Queſtion now be thus propoſed, If 1704. 1. 
* Cinamon coſt 426 /. in mony, How much mult [ 
ay for 21484, of C:inawon atthe ſame price? Here 
1.261, being the firſt Anſwer, istherefore the ſecond 
Number, That to which it anſwers is 1904 which muſt 
therefore be the firſt Number ; and 2148 being of the 
{ame Denomination, and yet wanting an anſwer, is 
:herefore the third, Multiply that third by the ſecond, 
1nd dividethe Product by the firſt, and the Q10tient 
villbe 537, which is the fourth Number required, be- 
ng alſo the ſecond Anſwer of the ſarae Denomination 
vith the other , viz, pounds in mony. In like manner 
he Queſtion may be varied twice more by being'put 
1pon the other two Numbers. But to come to the Ba:k 
Rule, I will ſuppoſe, that a work is undertaken io be 
inifhed in the ſpace of ayear. The undertaker ſets 
-6men upon it, making his account that they hall 1- 
10h it within that time ; but when 34 weeks of 1t ate 
aſt, he comes to mealure his work, and finds it but 
alf done; How many men will it be needful for him 
> imploy that he may be ſure to perform his underta- 
ing ? Here are but cvo Numbers expreſly given of 
v0 ſereral Denominations, the one of timegthe other 
-n, but the third 1s implied ; tor it is the remainder 
the year whieh being relu the ſame Deno 
wil mak but becau:s 


Arton of time 
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(39 ) 
be will now be ſure not to fail of his promiſe, ke puts 
the Queſtion thus : It 56 men require 37 weeks for 
one half of the work; How many men will he need- 
full ro finiſh the other half in 14 weeks ? Now reaſon 
fhews, that the ſhorter time requires a greater num: 
ber of men, as a leſs number of men required a longe: 
time. .. Here therefore lince leſs gives more, and more 
givesleſs, the Queſtion is to be wrought by the Back 
Rule, which goes forward in a diret order contrary 
tothe other , for it ſays, Multiply the firſs Numbe) 
by the ſecond, and Divide the Prodult by the third. | 
theretore you Multiply 37 which is the firſt Number, 
by 56 which is the ſecond, as you did in the fecond 
Example, the Produ& will be 2052, and that being 
Divided by 14, which is the third Number, will for 
the Quotient give you 148, which is the fourth re 
quired; for that number of mea will be able to do jul 
as much in 14. weeks as 56 men did in 37 weeks, 
There are tour various ways of putting this Queſt; 
on and all others by the Back-Rule, as well as by tht 
other ; and the order of diſpoſing their Numbers may 
be known by the ſame reans, as the way of working 
any other Queſtion of either ſort may be by theſe Ex- 
amples. Bur to help the underftanding and memory 
of what hath been ſaid, you by the inſpe@ion of the 
two Schemes on the bottom of T, under the Tablet 
(each of which repreſents both parts of the Inſtry 
ment -togecher ) may ſee the right way of pla 
cing the Numbers in any Queſtion, either of the Fo; 


or Back-Rule, and may alſo find wherein they agre 
and wherein they differ 

Tha: wuwich 1s called ,ut L 3 likewilſc 
thoſe of Fells wt: | D21NS bur Sraft 
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other Books, rather than any particular dire&ion 
here,; for being learn'd that way, they may eafily be 
wrought upon this Inſtrument, 


yond my intention, to add what follows in favour ot 
the ingenious Reader of the middle ſort. 


and Diviſon , And now 
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aud ('nbe Roots 


ITE 


% " Pn p* 
Hoſe of LEAR me bave no need to learn 


theſe things; and thoſe of the higheſt have 
no needto be taught them ; for being ſappo- 


led to know the common way already , they may ea- 
fily find our this of themſelves, that which has been 
ſaid being more then ſufficient ro make them under- 
{tand the nature, and uſe of this Inſtrument, Ithought 
therefore to have ended here, but the earneſt impor- 
unity of the maker of it hath prevailed wich me be- 


- 


Hitherto the underſtanains has had helg from the 
eye ſo far as need required; Firſt by inFpettion of 
he Beads and. marks of valuation, ia Numeration, 
Addition -  SubStrattin; Secondly by that of 
he Beads, and ets together , Aſult:iplication 
being come to the Extra- 
tion of Roots, which is harder then all the reſt, it 
yill be needful to give ſome further help by the e) 

hich may be borrowed from Geometry. 

For as by ſeeing the motions of a mans body , ou! 
inds perceive the Grief, the Anger, or the Joy 


{this Sou! ven though donot underitand his 
language: So by ſceing t/ a[ u:  Geometr) 
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(41) 
pnceeve the different nature of thoſe Numbers, that 
orreſpond to the ſaid meaſures in Arithmetick, 
which 15 45 ut were the Soul of Geometry) when per- 
aps you might not ſo cafily underitand what 
ould ſay, if ic were expreſſed by words alone, 

In Geometry there be three dimenſions, of 

meaſuring , Viz, length, breadth and thickne ſi 

Lengtia alone the dimenſion of a line, whid 
omprehends all long meaſures, beginning fro: 


n Barley C077 10 AN Inch  & Fo Y ar, Pai 
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_ [Lcagne, anda Derree. 

_ | 1 he firſt Exampſe of the ſecond Cal ewsS YE 
n Wbcline A. B; conliſting of :welve greater parts, eac 
._ {ff which contains fir t thre: ig 705. This Lin 
it Fay be taken at pleaſure, cither the (cale of 
... {Foor, conliſting of twelve Incte ch containing 
._ [Whree Barley corncs, 1 in all 36. and whereof each hath 
\f Wour yet leſſer parts, ER will TS be & akin C 


a barley corn , the whole line veins 1.4.4 otthem ; 


| 


JC you aphorl may be taken fc Tr S icale of rtwel\ 


f Leagues, eac h cool ſting of three Miles, 11 in all 36. Cac 
| dirhe four leaſt varis beings a 2 Quarter ( aile. an 
I, WP" Ol FE” # 
f ve wholeline | 44. 3 Or again it you will, 26 part 
127 may be c OUN 24-4aS 5 1nche ; 01a Yard 1d rhe 
__ each ofthe | ſt par:s c6ntaine 
. them, will b rier of ; | 
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(4+) 
Length and breadth arethe ditnenſions of a ſuper: 
ficies, orplain ; and by theſe, Glaſs, Flooring, Plai- 
ſtering, Wainſcott, Painting, Hangings , Pavement, 
ind alſo Land is meaſur'd. | 
The ſecond Example of the ſame Card ſhews you 
1e Recangled-figure, or ſuperficies C, D. whoſe 
ength contifts of 36 parts (which we will ſuppoſ 
/ards ) and the breadth of 4. maksng the whole ſuper 
1cies to contain 144. _ yards which is called 
he Area (or content) of it; as you may ſee by the 
hecquers, each of which is to be accounted one ſquare 
/ard, and being of different colours their numbe 
ay be the more ealily reckoned. 

**Obſerve, that though in theſe two Examples th 

produe of both is the ſame (viz. 144.) ariling b 

che Multiplication of the ſame Numbers ( viz 0 

36 by 4 )yetthe nature of them is. very different 

* for in that of _4. B. the 36 are the parts of that 
Line, and the 4 are but the ſubdivilions of each ol 
thoſe parts , ſo one ofthem being Lexgth, the other 
muſt alſo be of the fame denomination; and there 
fore paris of the ſame Lenorh alſo. And as the 

whole line comes thereby , to be divided into 1/ 

parts, ſo that 14.4. being only length , may in tha 
reſpect be called 2 Lineal Number. But in theſe 
cond Example of C, D. though the 36 be alſo the 
parts ofa line, yet the 4 by which they are mul 
plyed Tre not {iibdivs F thoſe Paris, but parl 
equal the; | not only of another line, bu 
lio of another denomination Jreadth, where 
dy that Multiplicat! dn perfictes CON 
11ting of 1 4. 1qUa1 + be calle 
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uare , youWwill ſee thar done in the third Example 
Dt the ſquare E. F. the length and breavih whereof 
ire the ſame : ſothatthe common ſaying, zt « + 5r0.4d 
& it is long, may moſt properly be applyed to 2 
quare. Note therefore that in ſpeaking ota iquare 
e Length, the Breadth, the $:de, the Root , and the 
Quotient, are all but one ſame thing, The {l1des of thi: 
quare confiſt of 12 parts or yards, and counting ou: 
Wt the lides for the length, and auother for th 
Wreadth , they being multiplyed cogether , make 14. 
quare yards for the Area of it, equal io the Rectang 
ed ſuperficies of the ſcond Example, 
Take now the Tablet of ſquares , and ſet it in plac 
b ffthe Diviſor , cloſe to the Index of the Quotient 
d lay the black Angle ( formerly uſed in the begin 
ing cf Addition ) upon the lower corne: of th 
quare E. F. toward the left hand, in ſuch manrer 
War one leg of it may take in only one part of the 
ngth, andihe other only one part of che breadth of 
; and then you will ſee that one Checquer alone wil! 
lithe Angle, making it manifeſt that if a ſquare hay 
ne yard in length, and one in breadth, the content © 
rea of it will be one ſ{quare yard. Then loskon th 
ablet of ſquares , where at the bottorre of it, you wil 
e that the firſt ſquare number 1s 1, and that the ro 
r fide of it (given you by the index of the Queztent | 
1 alſo; for 1 neither multiplies nor divides, Second 
', draw back the Angle til] each leg of it ( leeming tc 
pen like a compals ) takes in two parts of each fide 
nd you will ſee the Angle contain four ſquare yards 
11 2 multiplyed by 2 makes 4; and if you look again 0; 
e T ablet of ſquares, pon will ſee that the ſecond ſquare 

\ of *77ber 15 4, and (bythe index of the Quotient) that 
rf Koot of it s 2, Thirdly draw backthe Angle till 
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each leg of it takes in three parts of each fide an 
you will {ce the-Angle contains aine (quare. yardsfi 
Se :h1ce times 2 make g and the Tablet of ſquar, 
tives you g for the next [qriare aumber , the index | 
's Trung 3 [or the Root, Go on drawing back tl 
Angle, and taking in every time one part more « 
each (ide of the fquare E. F. till y ou tave gone throuy 
:he nine Digits ; and you will fee caih of them {eve 
rally to berhe Root , from which each lefſer ſqua 
doth ariſe; four times four making the ſquare ot! ſi 
teen ; five times five, that of twenty five ; lux times 
hat of thirty fix, ſeyen times ſeven, that of for 
nine z eight times eight that of lixty four ; and ni 

mes nine that of eighty. one. 
{ hus the inſpection of the pa 67g {quares( 
lo es YOu-' hat a ſquare numer 1s, and how it! 
a; and * rhe At LL 1 Tablet of ſquares bt 
D Tema e of Ns ſingle compar d wuth th 
{ ind 5. ; { o& on n0t orly the conform 
Tbs othcr , but aiſo how 10 ex 
er; the index giving you, 
- - 6 ſer that of 36 
| | 14 g for that 0 
'{t re0t of any Numbe 
a. for ſuch bein 
 frewre 11 the 7 


bers of how many places foever,u 
ut nt to p, wtitions of two figures im each, beginnin, 
0 ths right- hand, and look how many thoſe partits 
"5 TH: /o many fiexres willbe in the Ouotient, Thu 
ny Number from 99 19.9999 (iach being but of four 
PLACES) Can have ut vo Hgures in the Quotient ; anyf 
"Nunberfrom 9995 to 2909939 (| ſuch being but of [1 
| p laces 
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( 54 
places) can hayebu: three, and fo the reſt in propo 
ION, : WY 

To come now tothe practice, 1' 54.5044, be a Nui 
Wer given, with theſe Queſtions, Js z2 2 /94: 
her or not ? If it be, What 1: the Root of : 

De nOt, What 15 the neareſt ſquare Numbe 

ng it ? and what 25 the remainder ? 

You ſee this Number conliſts of ſeven places, whic 
1"4F:re cut into four partitions, it being indifferent whe 
1 ix a 
ther there be one figure or two in the laſt. | his ſhew 
that there will be four figures in the Quotient ; Bu 
it ſo great an Exatople ſeem too hard for a beginner, i 
may be takerat three ſeyeral times, The firſt parti 
tion together with the lecond for one, then they tw 
with the third , for anether . and the whole Numbe; 
for the laſt ; ſo they who find it too hard to go 
through all at firſt, may go as far as they can at once 
and further by degrees when they have perfeRed th 
ormer. 

Though yo:s wuſft begin from the right hand to make t/. 

ariitions, yet you wuſt begin your Diviſion with tha! 
next the left which in that reo ard ( as well in reading ) 
to be accounted the firſt. Let it therefore be taken 
with the ſecond partition, for the firſt Example, they 
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Tut being rogeiher 194.3 ( ſuppoſe yards | and obfery 


theſe directions for your wo: k, 

HAake the Notation of that Number upon the Bead. 
below the line, and beginnins from the r1ght hand, Cu 
t snto partitsons , by ſetting a Pin before the two laſt 
wyres, anſwerable to the point inthe Example, which 
- Feaving but three places, affords bur two partitions 
2G and therefore but two figures in the Quotient, | 
(lh, 2. For a Diviſor to thss Dividend, £ake the T4 
$6. blet of ſquares (when you have ſet it Me c/o/c £0 
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\ A 6 ) 
the Index) aud ſticking a pin in the hole next behind ; 
(45s with common diviſors) look, there for the hiche 
ſquare Number not exceeding the figure (or figure, 
of the firſt partition ,, and take that digit of the Inf 
dex for your Quorticat, which you find between the ſan 
parallels with the ſaid ſquare number. 

Here tl.e firſt partition is 1, and lice the ſqua 
Youare to ſeek 11 the Tablet muſt not exceed that pa 
tition, you muſt rake the 1 you find at the bottom 0 
it for your ſquare, and alſo the 1 in 'the Index f( 
your Q.otieit ; becauſe. it ſtands between the ſan 
paralcls with the 1 of the Tabler, 

3. Ger up one Bead on the higheſt wyre to cxpre 
that firſt figure of your Quotient, which you have al 
ready found, flicking 4 Vin #n the hole next behind 
and having ( a in common Dwviſion ) ſe! the wyre 
Units (wh.chis alwayes that next before tbe pin 
the Dividend} 14#f# under the Column of Units, (whic 
is alwayes that next before the pin of the diviſor ) 
that the pin of the one, may ſtand juſt over the ſun 6 
the other, [ubſtrait the ſquare you found on the T ab 
let (viz. 1,) from your Dividend; by adding that on 
Bead, which tands before the Pin of it, to the Nui 
above theliae, and your fir Operation is done. 

For the ſecond, t ake away that Pin, that your /e 
ond partition maycome intouſe for your ſecond Di 
vidend,; and for a Diviſor to that , double the p7 
tient you found (viz. 1) which makes two, and fot 
that (et a Tablet of 2 between the Index and that c 
the ſquares, removing that pin to the bole next behind 
the columne of Units. Then look on the ſaid Tablets 
topether, where you can find the higheſt Number not 
excecding 54, w hic! you will find to be 44, direaingf, 
you torake 2 for your next Qyotient , that being i 


figure 
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figure which ſtands upon the Index between the ſame 
Spa allels with 4.4; expreſs it therefore by ſetting two 
Beads on the wyre next behind the pin of the Qu0- 
tient,, and remoye that pin into the hole behind « hoſ+ 
two Beads. By this means that fiſt bead wiiich whil, 
Sit ſtood lingle before that pin was bu: anunit , 1s no 
become a ten, which with che rwo now aduel make | 
for the whole root of the number giver, and travin: 
ſliptthe wyre of Units under the columne of Units © 
the Diviſor, which will bring thepin of the Divi 
dend under that of the diviſor , ſubſtrat the Nuivbe: 
found on the Tablets from your Dividend , by auding 

to the Nulls above the line, and there will remain 

ten; which ſhews that 154 is not exattly a {quare 
number , but exceeds that which is the neai eſt ſquar; 
below it (viz, 144. ) by ten. 

*But that you may underſtand what you have done, 
*and thereby, what you thall do hereafter in this kind; 
*know that theſe ExtraRions are grounded upon 'he 
« fourth Propoſition of the 24. Book of Euclid, whic! 
& ſays, That if 4 right line be d vided at pleaſure, t' 
* {quare of the whole line, 1 equal to the ſquare. 
© the parts, and to twice the Rifangle contained 1 
a ag the ſame parts, Which Propolitto | May be « 

« plain*d by this Paraphraſz, If any rig bt line what 
« foever be cut any where into two unequalparts ( 7 
* here aline of 12 yards is cut into ten , and two,) rs 
* {qnare of the whole line 12,,(viz. 144.) is equal to the 
" ewo ſquares of the parts ( viz., to rhe ſquare of ten 
*thelonger part, and to the ſquare of two the ſhoreer 
* part) axd ro twice the Reftangic, ( or which is all 
© one jtothe two reftangles contain'd under the fame 
* parts, Which is as much as to ſay , that the length of 
ingI."thoſe Retangles, is equal to the Root of the greater 
| D *©{qua1 
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* quare (viz, 10.) the longer part, and their breadth 
is equa] tothe Koot of che leſſer ſquare ( viz. 2 ) the 
Orter part 

Thet uh ofthis, you may lee manitefted Geo. 
ically, Þy the chequer d ſquare E F. 11 the Card 
ny {ide of the whole ſquare 

3 parts andby the blacker 
vn cools the ſaid lyuare from the ſection, 

t31}s into 10ur PICCeS whereot two are the {4uares 
be parts, 42. One of ten, the qther of two; and 
he other two pieces are Rectangles containd uader 
the {ame parts, VIL.1O for the length » and 2'tor the 
beadth of them, All the four pieces rogether ma: 

* king. 14.4 Checquers equal to the Area of the whole 
ſquare, In like manner you may ſee it maniteſted 
Arichmetically, that 1.44 the ſquare of 12, the whole 

line is equal to thoſe tout pieces, whica will eyident- 

*ly appear by comparing the ſums, 


The whole Line —— 
Multipled by — 


[he ſquare of the pa (V3Z. IO LINES TO) 1S---TOf 
The ſquare of the part 2 (viz. 2times 2) is 

The Area of one Recangle(viz) 2 times 10) is---020 
The Area of the other alſo (viz. 2 times 10)is---020 


Che ſum of all theſe, js _ — - 144 


4 L 144 
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Thus tic truth of: the / 'rofo, 
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roin othe! prope ofitigns, v which I lyppoſe the crdina 


Y 
ze. ry Reader would harcly niderftung ; ba: 

"ard iiience dratvn fro reſp FI of the [4 

Iare he Checquer 5 CONt 421iicd 12 EH! al, } 

ber ſenſwerable ro their NNitbe: ich isa p! 

on, ſain, and mnch more caieto the vnicarne 

res ©Now retiect uponthe Root you have fc 
and I chat you may ſee how the Operation ereby \ 


did !t, are drawn from this round. E 7 
« of the Number given into two partitions ( 2 1 
nas ME Pin) 75 the far 'C LNE 'T 45 F124 rteſg u» f the 1297 
ole ME /ixe, 07 fads of of the wnlc [cuare F. Finto two > part 
ted I whereof the lon; er 2s 10, thee fiae of one of thelefſe 
ole = [qrares whoſe Area i5 100, andthat 1co you ſub 
nt- |< firaRed from the whole Square by your frit pe 
* ration in addipg the Bead of the firſt partition 0/ 
* your D:vid of: ndtor! he Nulls above the line, that Bead 


12 

> (| Ocing in theplace of hunretls, 2nd therefore equa] 
_—_ {<tothe Arca of that leſler ſquare. IVext ir is cert: 
[WE vy rhe Propofutten, that the Remainaer of the whol: 


A 8 
T <- DGHAT E FL) equal Fo t::8 Square 0) the 1ROTECY Part o; 


" the cut line and'to the two Refftangles contain. 
= RTF, beth the parts; Now though the thorter (part 
+ © was then unknown oyou, yet havi ng by ttefii 
| - Qaoxient already {ound the 10! nge: ; art 10 De 
", and it being again certa'ri bythe Laid propotitic 
4 &« that thc length of the Ret Hangs 75 qu al '9 Un t P47" 
"If © you were thereby a ſur x op ngin ef "e ' Fae 
" & Rectangles mujt need. be wh ES ind 1 JTOrC Deine 


OO 


*two of them, the length of both mn: -uſt, nfailibly | 
+ | ©20. T OYare therefore biden ro dovble 6 FOE Que 
**tient (2;z, 10) which makes 20, and to fer a Tab! 
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© of 2 before that of the ſquares, /which thereby camef 
*ro ſtand in the place of.rens, and fo to fignify wen. 
£c ty ) for your Diviſor : but you found it could be | 
* taken but twice out of 54, and therefore your ſe. 


c 


*con4 Q1o:ient could be but 2 ; and that gives youſ 
the brea.{th of the two ReRangles. Laſtly ir being 
*certain by the Propoluion that the ſide of the leſſer 
* ſquare 15 equal tothe breadth of the Reltangles, that 
" that berng fennd to be 2,, the fide of the leſſer [quare 
* muſt neceſſarily be 2. alſo, Now the ſquare of 2 is 4, 
*and therefore you were direRed to take 40 in the 
"Tablet of your Diviſor for the Area of the two Re- 
*Aangles, and 4 inthe Tabler of ſquares in the ſame 
line for the ſquare of the ſhorter part , and ſo by ſub- 
© ſtrating 44 from rhe beads, you rook away the 
þ*(quare ofthe ſhorter part; and twice the ReQtangle 
**contain'd under bochthe parts , as in the former par- 
© tition you have done the {quare of the longer, (viz 
*©100 The whole ſquare E F, (viz. 144.) equal to all 
© theſe ( for the whole , cannot but be equal to all its 
parts ) therefore you have now ſubſtratted rhe whol: 
© ſquare and have found that the whole ſide,” or root 
* therefof is 12, or which ts a# one)the right line cut 
*1n the Propolition 


Proceed now to take another Example out of the 
grea: Number given, by adding the third partition to 
thoſe two you have wrought , and then your dividend 
will be 1*534:50 ; and baving made the notation of rhat 
Number under the line, and/made the partitions by 
ſetting two Pins between the wyres , anſwerable to 
the points on the Example; work off the two firlt 
partitions juſt as you did before, and they being rhe 
ſame, will give the ſame figures you had in the Quo- 
tient, 


(5k ) 
tient, 93. 12, and a'iter your two ſubſtrations , the 
Remainder will be 10 as it was, and when you have 
| bef taken away the ſecond Pinto b: ing the third parti- 
ſe-f| tjon into your dividend it will be4050; bur note 
7ouff that (1. ce this third partition muſt give a third figure 
ing] to the Quotient, the 2 which before was but in the 
ſer place ot units, is thereby advanced to the place of 
hatf] tens, and che Quotient which beforewas bur 12, muſt 
are} now be valued as 120, and lince that Quotient muſt 
S 4, be doubled ro make your new Diviſor, tet Tablers of 
2 and 4 berween the Tablet of ſquares and the Index, 
which being ſo plac'd , will be 240, aad till placing 
the wyre of units under the columne of units, look oa 
the tab.ers toget!:er for the higheſt number not ex- 
ceeding 1050, which you will tt1d to be 976, for the 
quotient whereof the index gives you 4. Expreſs i: 
therefore by ſerting up four Beads on the wyre next 
behind the pin of the quotient , removing that pin 0- 
ver them into the next hole, and having ſubſtrated 
the number found on the tablets from the 1050 of 
your dividend, by adding 976 to the nulls above the 
line, the kde will be 74, and the operation 1s 
done. The Root will be 124, which multiplyed in 
it ſe;f makes 15376 for the ſquare of it, and with the 
remainder 74 it makes the number given, viz. 1*54'5c 
the I which proves the operation to be right. 

toll Obſerve that here 15376 is your great ſ{quare, and 
end IN thai the root thereof (v1: 124) is now the right 
hat IN © Line cut in Exclids propolition, whereof the longer 
by | part is 120, and the ſhorter 4, Notealſo that by the 
to "firſt two operations you ſabſtrated the ſquare of 
iſt F< 120, viz. 14400, forthe 144 which was the ſquare 
the | © of the former Example, is now become 1 4402 , be- 
10- | © ing advanc'd two places higher by the two figures of 
At, f "the laſt partition Ob 


”— 
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©Obſerve alſo that the 996 which you ſubſtraed 
*laſt, isthe ſumn of the leiſer {quace,, rogether wich 
*rhat of thetwo ReQtangles found by your laſt ope- 
"ration; for (ince each of them 19au.t be contain'd 
* under the longer pact of tne cucline (viz 120) for 
heir leigih , an4 under the thorcer part of the 
ſaid line ( v:z. 4) for their breadth, the Area of 
* each 1$ 480 an4 io thar of both 1s 952 , which n::m- 
*ber is given you by he tablers of 2and , ſec for 
your lat diviſor, ſtanding for 240 the double of 

120 your form2r quotient, The o.her 16 given 

in the ſam? line by the tablet of ſquares (which 1s 
*alwayes joyn'd with che Di-1for as making a part 
- Of it ) is the ſquare of te lhorter part of the cur 
line (viz, 4.) your lat Q 12tien:; (fincethat mult 
*alwayes be equal tothe breadth of the ReRangles) 
* rey al:ogeiher making up the 976. | 

But hey char regard only the praRical part, and 
care not £9 underitan4 what they do, may paſs over. 
theſe. explanations of the reaſons whereupon it iS 
Sroundel, and coneto the Example of the whole 
Number 1:5 4.5049 making the noration of it all at 
gace, ſe:ting pins vetween ihe particions, and work- 
ing off. the three firſt of them again- in order, 
which -will give the ſame three figures in the Quott- 
ent, VI, I24. 

For the fourth operation, firſt take away the laft 
pin, that the two laſt wyres may be brought into uſe, 
which with the 74 remaining will make 7449 for your 

-o//tedividend. Secondly, double your Quotient 124 
it will be 2.18 for your laſt Diviſor , to be ſer upon the 
tablers before char of the ſquare, Thirdly, look up-F 
on che Tablers cogegher , for the higheſt number notN( 
xceedins your dividend, and you will oy the 

um-} 
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Number it ſelf direQing you to ; for your Quotient. 
Expreſs it theretere by ſetting chree Beads on the 


>. [next wyre behind ihe pin ofthe Quocrtent, which 
'4 done, remove that oin over item 1no the next hole, 
»3> Raid ha: ing ſubſtrate he rwnber found on the I a- 
1e fblets, there will regain not: r hich jinews that 
of lnumber given, is an exact {414; rt whereo! 
a- Nis 1243. 

or And now it 1s evide | -zir4ction of the 


of ſquare Root is nothing elſe but anoiher kind of divi- 
2n Eſion, io regard of which as the common oe may be 
is Rcall\d lingle divilion , both becauſe the paritions 0! 
rt the dividend are made by taking in one figure at a 
-ur time , and becauſe the diviſor being given , you bave 
aſt Unorhing ro ſeek but your Quutient , and whea that 
s) Nis found, its but ofa {ingle nature ; ſo this kind in 
_- ſregard of, that , may well be call'd double diviſion, 
not only beeauſe the particions are made of two fi. 
Sures in each, but becaufe you have two things to 
ſeek. vi2.2 Diviſor as well as a Quotient, and laſtly 
becauſe when that is found, it is of a double nature, 
at  ignify ing both the ſides; or the length and breadth of 
rk- a {quare. 
ler, ſl Note that one added to the doubled Rovt of any 
Nti- M/quare number, makes the difference beryecn the ſaid 
Number and the next ſquare Number aboue it. | hus 
I added to the double of 10 (the Root of 100) makes 
21; which is the difference between 100 and the next 
{quare number above it, viz, 121. And 1 added to 
the double of 1 1 (the Root of 121 makes 23, which 
is the difference between 121 and the next ſquare 
number , viz, 144.,Again, 1 added tothe double of 12 
(the root of 144) makes 25, which is the difference 
between 144. and the next ſauare number above it, 
am- | Y*%. 169, &« Th, 
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I'be Numbers between theſe are called Surd , orf 
Irrational ; and when the root of any ofthem is ex-| 
trated, there will a!lwayes be ſome remainder , which 
muſt be leſs then that difference , and if it be meerly 
a Number without any otter denomination, then the 
difference 1s the denominator and the Remainder s 
the Numerator of that rattion. Thus when che root 
of 154 was extraRed, you found 12 to be that roo ; 
and the Remainder be 1 Now, 25 , being 
the double of the root 12, with 1 added to it, 1s 
there fore the difference between the ſquare of 12 
and thar of 13; ſo that the Fraction will be |; Burt 
if the number whoſe root is co be extrated, have 
any particular denomination, as t'e i 54 (being ta- 
ken as a number given by ir ſelf, an4not a part ofthe 
great Example) hat! thar' of ſquare yards , then the 
10 remaining muſt of neceificy be 10 ſquare yards al- 
ſo. And ifthoſe 10 ſquare yards be thought ro bear 
00 great a-proportion to that whole {quare (as 1n- 
deed they do) to be caſt off as a Fractir:n, the root or 
ide may be lengthned, and ſothe ſquare enlarg'd 
whereby the Remainder will become a leſs confidera- 
ble part ofthe whole. 

This is tobe done by redacing the 1 54 ſquare 
yards into ſquare feer, whereof each yard contains g; 
ind g times 154 make 1386 ſquare feet equal to the 
Area of 154. Ars yar:!s, Now extract the Root 
of 13*86 by the method that hath been ſhew'd you, 
and*you will find ittobe 37, which are lineal feet ; 
and the Remainder to be 17, which are ſquare 
iect. Thus you may lengthen the (ide or root of the 
iormer ſquare by 1 foor, for 37 feet make 12 
yards and 1 foot; and ſo you enlarge the Area of 
the faid fayare by the quantity of 8 ſquare yards , and 
ſquare 


| 1 ſquare foot, of thoſ: 


WHl have but FP. 
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our former Remainder, For the 17 ſquare feet now 
[efe, do make but 1 ſquare yard aud 8 ſquare foot ; 
which together with 8 ſquare yards, and 1 ſquare foot, 
by which the ſquare is enlarg'd , make the 10 ſquar: 
yards of the former remainder, 

Bur ifa greater exaQneſs be required , the 1386 
ſquare feet ofrhe Area, may be reduc d into ſquare 
Inches, whereof each foot contains t.44 and 144 times 
1386 do make 1995*84. {qua! inche ual to the 
former Area of 1386 f00' 

Extra the Root of 19'95'$, , and you will had 1 
to be 446, which are lineal inches, and the remain 
der will be 668 ſquare inche [ bus may you leng- 
thenthe former root by two inches; ( for, 4.46 lineal 
inches, are 12 yards 1 foot, 2 inches) and in ſo do 
ing you inlargethe Area of that ſquareby 12 ſquare 
foot and 52 ſquare inclics of the 17 ſquare foor that 
were your laſt Remainder ; for the 668 ſquare inche: 
now left, do make but 4. ſquare foot and 92 ſquare in 


ches ; and they with the 1 2 ſquare foot and 52 ſquar 
inches, by which the Area is enlars'd , make the 
{quare foot of the 1alt Remainde: 
They that are not ſatisfyed with i y 80 
further, and reduce the 199'584 qua; IRChes 17: 
COAL AN? 


ſquare quarters, whereof each ſquare 
16; and 16 times 199*584 do make 3'19'33'4-4 
ſquare quarters ofan inch ; the root whereof will bs 
1787, which are lineal quarters of an inch. Fo! 
though in exaRneſs 7 cannot be taken for the 4tli 
figure of your Quotient; yet it being the laſt, whete- 
by no further error can be brought into your work, 
ſince nothing/depends upon it, you will come nearer 
to the truth by raking 7 ;. for that way the dividerd 
too few ; and by taking but 6 there 


be 


3. 
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will be 354.4 too many. Thus the former Root will 
be | leng::1ned by \ ery, car 3 quarters of an inch, for 
the 1787 lineal quace: s of 1041nch, being reduc? din- 
£0 the g:eacer denocmiriciana - will wake 12 yards x 
foo: 2 inches z quarters, 

Or toſave ſo many reluctions which have been di- 
rected rather tor perieRing the Learner in knowledge 
and practice , (then forany necellity of t;e work) all 
this might have been done at once, by reducing the 
154 ſquare bo _ at firſt into ſquare quarters of an 
inch, of which eac!1 ſquare yard containing 2736, will 
agaln give 3*19'33'4.4, by cxcraftingrae root whereof 
the truth of the ys mer 0-peractions may be proved. 
But the exaelt way , and che eaſieſt too (when once 

it is known) to add a Fration to the root ofa ſquare, 
'$ the decimal way , by takingtwo Cyphers ata time 
:0 the Remainder for a new dividend, and repeating 
the operations as ofcen as ſhall be thought needful. 

I will give but one Number moreto be extracted, 
which ſhall be 50-2108" 29' 1 2'16;and I do it rather to 
try and exerciſe che ſcholars sKkill , rhen for any occa- 
[ion he is like to have of uling fo great a number ; Bur 

ze notice that whenſocver the aeviſor cannot be ta- 
en ſo much 4s once out of the dividend , you muſt (as 
common divijzon ) tais 4 Ofor that figure of your 
Vuotient, anipr occed tot che next par titton for another 
operation, The Roo: of the Number given will be 
found 708596; which multiplyed by it ſelf. for proot 

f your work, v will make the number given. 

a ongy Treat numbers, it will be moſt convenzent t9 
ſet the rn t upon T ablets a part ;, for ſo, you will 
fill find the double of it (- 46 = have occaſion ) in the 
next line of thoſe T ablets,abaue the figures of that which 
yore have already found 


And 


(37-1 

And now, though the breath of theſe direions 
bath as a gentle gale carryed you far and wide upon 
the face of this boundleſs Sea, yet I hope the bottome 
is not beyond the reach of your Cable; and therefore 
that you may not be overwhelm'd in the depth you 
are now to lanch into ; caſt Anchor here a while, and 
conſider where you are, trom what a ſmall Creek you 
began your Voyage, and by what courſes you have 
been ſtee'rd hither. For the pe: tet underſtanding, 
and ready practice of what has been direRted con 
cerning the Square, will enable you the more ealily 
to comprehend ; what ſhall be {aid concerning the 
Cube, which is next to be ſpoken of, 70 1095, 


— 


| race Breaath, and Thickneſs are (all three * 
the dimenſions of a.So/:4 ( or Body ). Of theſe 
the varieties are infinite , but Geometry reduces ag 
of them into.a Cbe , whoſe length, breadth,and thick- 
neſs being equal, are therefore counted but as one, 
and call®d the Root, which virtually doth include all 
the three, 

By ihe Cube; Timber, Stone, Earth, Water, ard 
al other ſolid boazes are meaſured. 1s al Walls and 
Buildings , of Ships as well as Houſes: and the dig- 
ging of Wells, Moats, Fortifications, cc. Likewile 
trom a Cube are taken the proportions of all Weights 
and Meaſures both dry and Wet , together with the 
Gaging of all Veſſels, and the computation of the bur 
dens of Ships, &-c. Whereby you may perceive, of 
bow vaſt cxtent the uſefulnels ofthe Cube is, wnd of 
| OW 


(53 ) 
how great importance to be well known, and clearly 
tinderſtood. 
Thoſe that are deſirous of this knowledge, muſt 

not grudge ſome ſmall trouble or expen. e, to be fully 
fatisfhed in che nature ot Cubes; which may moſt ea- 
fily be done by the inſpeRion of real ones +. and chat 
will likewiſe ſhew the ſtrange 1nc: eaſe of rhe quan- 
tities they contain , upon every {mall ayduton to rhe 
roots of them: and alſo the differences berween 
them 

For this purpoſe, cauſe one foot of a large inch 
board, tobe well plained on both tides , rothe exa& 
thickneſs of an inch, and dividing the breadth and the 
length equally into 12 inches, draw parallel lines 
both wayes through all the diviſions, whereby the 
whole board will be marked into 144 ſquare inches, | 
(like tothe ſquares of £ F on the firſt page of the 
fecond card ) which being caretully cut at right an-c 
gles. with a thin Saw, through a!] the divifions, will! 
fall inro as many linle Geometrical Cubes, whereo 
the baif muſt be blacked on all lides. ;- 6.6 

When they are ready, lay the black angle again 
upon the ſquaie E F, as you did before, and each 
time you draw it back, place thoſe little Cubes inter- 
changeably in ſquares, ſuitable to the chequers of 
thoſe ſquares of kt F, whoſe {des or roots are 1, 2, 3, 
4 5 - ſetting the ſaid Cubes in that order at ſome lit- 
tle diſtance from one auother, Now 45 4 ſquare 4- 
riſeth by the multiplication of two equal Numbers, 
Which are thoſe of its ſides; they being therefore ace 
counted but as one, and call'd the Root , which vireu- 
ally includes both : So a Cube ariſeth from the Ms 
tiplication of that Produft ( or ſquare )by that ſame 


number agais, which is alſo the root of that Cube. 
Thus 


(393 

1145 45 2. times 2, make 4, [0 4 which is the Produti 
pr ſquare ) wultiplyed again by 2,, makgs 8, and that 
the ſecond Cnbick, Number whoſe root xs 2, for the 
ft (viz, one) 1« both Root, Square and Cube, Set 
a-ſerefore 4 more of choſe Cubick inches upon the 4 
at ſou have already laid in the ſecond place, ſetting a 
n-ſack one upon a white, and a white one upona black, 
hed you will fee that 8 Cubick inches ſo diſpoſed up- 
en oneanother , intro floores, make a perfe& Cube 

 Wroceed tv inake 1p alſo the Cubes of Three, 0! 
ch Four, and of Five, by pyling more Cubick inches up- 
4EÞ thoſe firſt Avores you have laid already, till th: 
ickneſs cf each be equal to the breadth and lengt! 


fits particular ſquare; alwayes letting a black one 


ly 


es 


be Mon a wiite, and a white upon a black, tor the more 
s, May diſtinction & counting of theirNumbers at light: 
heat you may readily know "how mat; Y- of rhoſe Cu 
n- Mick inches £0 to the PI of each Cube 
illWhereby you will hnd l wenty j ſeven of them in th: 


of Wird - . {ixty four n ic four nd a hundred twent' 
| re in the 71 Geoi INCLrAC; 

in And in Arithmetich., f 87950 ARC Tre [qua 

h ſo 5 FL2NES £ 6.71 * e third Cubic þ Numbe! 

p- thew:c s 41165 4, make the ſquare 16, ſo 4. time 

of 6 make the fourth Cubick Nunver. And as 5 
, ogg ſqua r E jog t ines 23 make 125 


be fijth Cubick, Number. Thus may you diſcern the 
orreſpondence between Arithmetical and Geometr!i 
al cubes, by inſpeRion of thi e latter; but may doi! 
ore fully by waking alſo the ſaid Multiplications, 


and of the part T 


©; Ware 4 2ch iv 2185 @ 4 1 : | IC Beads with tl 141 
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ith the Tablets, in their proper places, on the right 
A! ind ſerting the product in the 
rrdinary way on rhe Pat Tyr 5B, that Jouthere may com- 
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( 60) 
of the Cubick inches in each pile ; | 
wile may plainly fee , how each root produceth it 
Cube, by being mukiplyet 1 in the ſquare of that Root 
hen fer the Tablet of Cubes in 'its proper place 0 
the left hand (where the Tablet of (quares ſro0d whe 
/0u extracted the ſquare rov! ay ſee thi 
ine Cubick Numbers up0! it all 8, 27, 64 
25, and how their roots vi , 5, may by 
xti acted in Divition , bv findings each of them upo 
e Index of the Qu ouch DC be ſame lines 
bere their {evera! Cu Hoe © Numbers do ſtand, 
Y ou may 1kewiſe diiceri by in! Fen, how right- 
the Geometrical __y_ 5 del [to DE, : ſol:d figur 
Ht 4:1 Ad unaer ſl THAL fe F C4 HAYTYCS Alt 
omnonly calPd the /de: | may better be 
| iftinguiſh them from 

| ſ « ſqua ter very different; for 
ze (ide of aCt be ; | 'P4 7 fic: 5 (4S YOU May 
(0 ic Geometrical 


31'd the a (ff 

oC ON an? v 11.6 Cubes, 
ih ſair cacl IS COr- 

te {qua | ovins the Angle up- 

'1 þ+ | } whe YE: | ( IiF A (ine. 


| \nd ſpeak ng ot's Cube. enoth T hick- 


*- " k 
| ww ® { THI 'S% 
} k . \ . Z - \_F1 


ſs, Height ; wad Quot Dut not 
he {ide F:; 7s [ame (ng / 0u will 
[lo be convinc'd « th of the definitron of a# 
tritbmetical Cube. name] [; 1umber Con- 
ined under three equal: numt 5 15 Contat- 
ed 26 4/14 $1801 Er which Corre- 
pond to the Len Atl ' Thickneſs of the 
comearical Cub CT 01 ounted but As 
and ca''a. 'oot of that Cubick number, be- 


v hereby you likef 


ike 


| It 


Being thus tully informed , 1 think you may wuh 
01; further help of inſpection , raiſe the Cubick num 


oorfibers of the four remaining digits 6, 7, 8, 9, by mul. 


e offplying each of them ſeve) ally by ic ſelf, ro find the! 
heftquares ; and then by mul.iplying each ſquare or pro 
th&ut by the ſame digit again, which will give the! 
64FCubes, viz. 216 for the cube of 63 343 for rhat ot - 
ils 1 2 for that of 8; and 729 for that of 9g; and havii; 
potound them, with help of the Tablets on the righ| 
neliand of T, by Muluplicatio! nay likewile { 
them on the left hand of tl | the Tadiet 

JCubes . which ſhews the Index of i] 
Quotient , by Dival; hus you fee that 29 

tract the Root p | C 44 Niu CY thin 

to find 4 14m t 1;Ch 0 multiply e / 
and by th F 


i | MF <a PP I 
'orl It may be ol fect upon the ſudde 


oy FR. 
HUI OET OFUCi 
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bs i Bo VB Al os bo * $a 
ayſgrowth of cub riſe in the for 
I. oo y 44 | _—_ 
eSllower digits, | ur tO 72c 
PEG? SS ROCK  %h Oran FR 
J1- \wellins much faſte | \ OV IiYO 
4 


P- would have a ru! Tiy ce Detwet 
ze Milfem, and all orie | ied but by 
k.MUnit, Know t/ HUG 
10t ver, 11d r ; 
MIBbcino (1:1: 


41uMthe [aid numbe; | 
Pita as M9 | a 
HT + Zi, | LILIDI LLIC & A \Z\ WW . ACE Jj oy © 


7-itbe ſquare of the ſaid 10: ken, thrice, mak« 
y . , 
e-£27 ; both which roget , make 3” 


af $6 
p x | += eg RM RES ; 
he fthar is the difference! : Numbe: 


ICS ne: 
as Band 64 which is th cewile 4. the 
| 

a of . FER ! My "7 i” hs a 
b Root OI 64. take vs 1qUATE 
\ X D [Sn iS 

« FO! the (a1d T\ IKeS 
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de of the gapp you ha! e made in the upper floor , by 
removing it from ther ake then each of thoſe 
Threes toget! cif ol ey were one ſolid piece, and 
etthem allo upon the e glaſs c| Locke edge of. it on 


(' 62 


;sthe difference between 64 and 125 ihe next Coorg 1 
number above ir. 

As numbers are increaſed by addition , or by Mull 
t iplication , which (as bath been ſhew'd) is in effec 
buta repeated Addition : ſo are they leſſened by Sub 
traction , or by Diviſion , which in effe& 1s bur a re 
peated Subtraction: . and therefore the difference be 
tween any Cubick number and that nex: belowv ir, ma 
likewiſe be found by taking one from the root of it 
ind by fubRt aQing that one, with tbrice the remai- 


1ing root, and thrice th ic (quare of that root , fromſſÞ 
hat higher numbe d the remainder will. be thef 
Cube next below 1 c| 
To make this maniieſt to your Eye, G& to to your un-Fe 


erſtanding by inſpeRion ; and for a more imporiant 
ealon which will ſhortly appear , get a pane of glaſs 
}f about {ix inches,ſquare,& re! urning to y ourGeowe 
rical Cubes, draw that of 64, Cubick inches (whoſ 
Roots 4 )alide from tlie 1 = 10 ſome part of your Ta 
ble, where y OU I ay have room about it ; and having 
aid the glaſs on t] he left hand ofthe Cube, ſo that the 
careſt fide of it maylye in a dire line with the nea- 
ot fide of the faid cube, wd r the diſtance of twe 
three inches from it ; take one lingle Cube from 
he nearcit corner of the left ear of its upper Hoor , 
nd fer it even upon that correr of the glaſs which 1s 
zareſt you on the left hand A One being thus 
aken from the Root 4 , there will remain 3 on either 


each {ide ofthat ſingle cube 1 the fame order as tbeyff 
1no al = 37 - | = ? d (nnre Fa C - font halt 


Ny 


| (-63 
Jicfh inch between each of them, and the {ides of tha! 
id cube. There will yet remainthe ſquare of 3 (viz 
upon that upper floor, which you may take off all. 
gether ,, and muſt place i it likewiſe upon the glaſ: 
$it were but one ſolid piece) between the inſides 
thoſe two long ones, which included that ſquare 
fore , yet keeping the ſame diſtance of abour half 
inch on either {ide , whereby thoſe four ſolids wi ll 
ain become a ſquare of 16 checquers | | 


Jur pieces 
theſhich yei-remain ofthe cube 64, take the three 


ckinches, which ſtand upon one another , and da 
.$cm back, as one ſolid piece, tanding up: fl It 10 ſuc! 
diftance from its place, as thar ot the ſingle cul 
| raken off , is from that {quare of 3 (v: Jt x hic! 
0u took as one ſolid piece from th: uppe r flot 
ere will then remain another ſquare of 

ie of that corner whence you took thoſe la! 

ind upon one another ; each of which ſquares 

ning 9) being alſo drawn back ſeverally, 

lid piece, about half an inch from their Hes , YC 
m the cnbe 64, have ſubſtracted -, diftin& ſol! 
eces, which are thrice the remainins Root 3, an 
riceg the { quare of that Root ; and. they wich th 
1 isÞe firſt raken off, make aJrogetber 37. Thar nun 
husEr ( as the Rule told you betore ) 15 the differe 
herfeween the cube of 4,|viz. 64. and there df 3v1iZ, 2 
byſibich your Eye alfo now confirms to you , tort 
oſcing ſubſtracted or drawn thoſe - ſolid pieces fron 
ind eGeomerricalcude 6 64, there remains only the cube 
onÞ 3(v:z .27.)tbacbeing the 81h ſolid which with thoſe 
eypree you are I x laft fromir (if plac 'd as hath been dire 
all ed) a Jin 1are, bur cur ini 


( 64) 


ſour pieces as that other, you "ave ſet upon the glaſs 


Set then the glais with its four ſolid Pieces upon 


:hoſe other four, urning the iquare upon the glaſs 


v1 


H 


inſuch manner, and making the dittances between theſſq\ 
parts of both; ſo even, that each piece of the upperſÞ": 


floor (now upon the g'aſs ) may ſtand juſt upon tir 
of the other three fours which is fultableto it, and 
this conjun&ion they will become Hut 4. folis in all; 
he inrerpoſition of the plaſs not being conſidered as a- 
' hindrance of «1417 jJoyning 
1.00KX NOW pon the UPPermMmoit 14cCe OT (QC whole 
be, as if it were Barely a {,uare ſuperticies, having 
ly bu! two ainenfons (Lengch aud Breadth ) both 
aicha ecomprehen..ed inthe Root, and that Root 


- 


| 


re, YOu iee 1Sa line « inches ; which being cut 


two unequal pa 1) tne whoie ſq. are 
| 1/0 wo AVE | JTAATES 
are Reitangles Con- 
$HIC Pa) | { £172 ty equal FO the 
CI A. 4 
ple ſqgxareaccording to Euclids Propolimon, 
p_ : jy 4 J - 5 5 

2/16 fa Cuve agarn moſe Root is al- 
ame lin mch vhich veing Cut into the 

X C 
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rough im leng! 4 breadth ARINO the 
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/ KW mg PR ay - OP a PS PII. FT | -. of 
4-1 7 (10 whenſoever the ſaid Root 4 


; 3-9 ; #2 PR ag * Wy FP EE p l/ 
| EL PJEL kne{ 0] [ h a1 # HO | J 445 wc q 
[ Das. J / , ; [ # . / L oa 
{ Bread! uſt be ſuppoſed to be cut 
P H 1 | AY} - | 711] {ee q * A y 
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| DI In + pn a> ny yy Ml ir be 
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( 65 
:t0 8 ſolid p/eces, as it was before, 
Now as a /quare is the f.-undation of a Cube: fo 
Euclias Propoſition , upon which the extraQtion of the 
quare Roo. is grounded, is the foundation of ano. 
her Propojition, upon which the ExtraCticn of th 
ube rooc1s grounded , and that isihis. If @ Le! 
ut eto tWo unequal Par: the Cube of thats who! 


ine 15 equal io two Cntbes of the arts . and to lix lolid 
1 y | J J J 


SHTCS ( WAGE « ſo of the parts whereof three , a4 the) 
ere equal to one another . | thy |. wh wiſe equal 

ength at; Breadth 1 root of ; reater Cribt 
nd in T hickneſi to the x | T/ :athecth 
kree, as they are to onc Ancth ey 
paal likewt/e in Breacth and 2770 e Koot « 
rhe leſſ. r Cabe and in |, 4 root of the 77 
er. All which ſhall be manife! Inſpec 


| 
f ſiting rhe glals with its for 
0:ding to the laſt provoin 


Length and breadth el etliree orea qual ſol! 
ith i theroor: of the greater ( and 1] 
hickneſs wich rh: or e | Kew! 
you ſhall compar- the b 1els of th 
Iefſer equal ſolids , with t! ef? ub 
viz, 1.) and i! eir length ie oreate 


(Viz. 3 ) I0! {hall find t! ion Ge 
monſtration tl 
ould {hortly appe: 
Take notice, t/ 
diſtinction ſake 
Cube, and thet » [ef] 


i jMAL | 
ame (Ca $o { ele / 6 [56 ; th - le fie) 
that you 1 m: ay ! nOre wy C -Ooncerie the 
Propoſt 101 | makeit! amiliar 
the Geomertical | Ck | | 19the 
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\ 66 ) 
firft with the longer pars (viz; ) bytaking the CubdIC 
thereof (viz. 27) from that corner of the whole Cube, of 
which 1s next you on the left hand, and laying awayff: 
the glaſs (which you have no more need of, new thatſcc 
by the help of it you have ſeen the cutting of a- Cubeſſg' 
into 8 ſolids demonſtrated) ſer the ſaid Cube at a lit-Yuy 
tle diſtance , which being the Cube of z the longerſſir 
part of the Root, is called che greater Cube, and ufC 
the firſt of the 8 ſolids. Then rhe gap, or empty placeſg! 
rom whence you took it, will ſhew you at once rheſſis 
aree equal ſolids of that oreatey Cuve , one in the two 
'ower floors of the place where the faid Cube ſtood, 1 
ind the other two ftanaing upright on either ſide above 
bat firſt, and touching one another inthe upright cor-W 
er, Take them therefcre all three away , and lay 
hem flat on a row near one another, and near the 
ji greater Cube, There will thenremain che lefſer Cube 
and the three equal ſolids of that leſſer Cube, whereof 
ne flands upright upon the ſaid Cube , and the other 
two lye cloſe on each ſide the bottom of it , mn mn 
thecernery. Take them therefore all chree aſander, 
leaving the leſſer Cabe by it ſelf, and ſet them up-i 
right on a row near one another , and near the leſſer 
Cube. Then comparing the length , and breadth of 
the three greater ſolias ( which being equal, do each 
i }f them make a /quare) with the root of the oreateri 
' "ube (viz. 3.) and their thickneſs with that of tht 
| le fſer (viz. 2.) you ſhall find themto be equal. Like- 
| viſe comparing the Breadth and Thicknef of the three 
'e fſer ſolids (which being equal do each of them make} 
; ſquare ) with the root of the lefſer Cuve ('v17, 2. ) 
nd their lenoth with that of the greater, (viz. 3.) you 
hall alſo find ther» equal. And laſily comparing the 
lid content of t/ | pkbel he number of 
*ubick It 


Wat 


eb Cubick inches contained in it) with the ſolid content 


be, 
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of thoſe 8 ſolid parts of it taken together, you ſhall alſo 
find them equal ,, for the whole muſt needs be equal 
co its parts ; as you may ſee by ſetting thoſe parts to- 
gether again in their right places, and cloling chem 
up into one whole Cube, as before. Now therefore, 
it muſt either be deayed that thoſe Geometrical 
Cubes and ſolid figures are vifible ; or elſe it muſt be 
granted that this laſt Propoſition concerning a Cub: 
is demonſtrated by the inſpeRion of them, 

To prove this by Arithmertick 
The number 5multiplied by 5, makes the {qu 


| 


The ſquare 25 multiplyed again by 


makes the whole ſ = 4# 


The Cube of three (che greater | 
The Cube of 2 (the leſſer part) : 
One of the greater ſolids is | 

three make--- 
One of the leſſc 

three make - 
do the ſumm of the 8 ſolids 

Equal tro whole Cube 2 

The Schemes onthe ſecond page ot the ſecond carg 
ff Examples, will help to makeall this be underſtood. 
and the (ieht ofthe Geometrical Cubes (if diſpoſe] 
Is hath been directed ) will nelp aiſo to the under 
anding of thoſe Schemes ; the meaning whereof pe; 
haps might not elſe ſo readily be conceived , by tho! 
that have no knowledge in PerſpeRive; bur I wi 
derefore a little explain the one by the othe; 


The I Scheme repreſents the Cube of 5 ( viz. 125, 
as cut into 8 ſolids by cutting its Roet into 3 and 
2. The II repreſents the greater Cube, which 
Mat K at of jt 
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for ome): ay be ſuppoſed to have 


(65) 
place, and fer a part by is ſelf. 


of it after the other (viz, 27. 
by the 3 equal ſolids 
Cube ) arelay. open all al 
ing flat inthe bottome of tha 
ther two on each ſide of it 
III, ſhews them all three i 
ces, andlayd flat beſide one another. 
econd Remainder of the Cube 
orm in which the 3 leſſer equal fol! 
1e 3 greater ones are taken awa) 
he 3le efſer ſolids ( cald thoſe <t t 

"they are taken away t | 


| \ 3 I - A » i bu 
ol Ie (1de ():1e A! OLU 


-UD: (viz,,8) asltappears ita 
[l the reſt are taken away from | 
12ws the v hole Cube ma 
zhen each of thoſe folid r 
[ace agal! 

The1ngeni: | 1Ger nav [Ng ued 

} many of Ch 
| (thele Schemes 
ie oi them, to a tall underſtandigs 
Tubes, arid ro 4 perfe-t kno» 
Lra1on ) of this Prop gution ; which 
10ugh almoR. alone, -2Q [: htm in 

aQing the C1 Witho 

11NS leart hat of 4! 

1s much 

n9 brought | 
» time to ſhe 


dd 


The 1{1 ſhe 
remaider, (vx. 93) of the Cube 125 and the form 
is tak en from it; where- 
(' 1 thoſe of the greater 
cetothe Eye, 
empty ſpace; and the ©0- 
{tanding vu right, The 
aken away from their pla- 
[he V fhews the 
& ACT Z 4.4 )1th the 
1s appear , after 


theſe means , ork 
1all be needful for him. ro intorm 


le.ige (by 
C 4 , 


' 


vs the 


one ly - 


i he VI lhewsfin 


e lefler Cube ) af-Il 
- places and fer up-ſſti 
{hews the leſſer fn 
ins by it felf, when 
Ant the I again, 
into its old form, 
5 ſet, injits right 


bei:.s [ufficientth 


212d by the 
- nature of 
Viitdle demon- 
114r9s [19-1t EC 


"16 4 fore ha- WV; 
V1 NOW [1 
roceed, a 
now-Ftr 

ea 
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(69) 
edge, whichthe viſible demonſtration of the ſaid Pro 
pol1:tor hath given him. 

Let 32*85:'033 664. be the Number whoſe Root I 
yould Extract, which you ſee pointed at every Third 
place beginning from. he right hand. For asthe par- 
titions of a ſquare number , are made by taking twc 
figures into each, becauſe the Root is of a double na. 
ture, giving the lengt and breadr: of the ſquare ; 0 
te partitions ot a Cube, ate made by taking thre 


hsures into cach , becauſe t! cRoot | is ( x iple Na 
ure, g:vins the Hogeh the Breacth an 6h e Ihic' 
neſs of the cube; and bcr? beti;g four partition: 


af-ſihereby know there will be four Soowk 4 | he Qu 
Ip-fſtient I ſeek, But if this number P30ve TOO SN 2d 
er work ior a Learne- to begin with, ake the wo fir 
en fſpartirions ior che firſt Example , begir T. with tha 
in, next ;he cf; han.1 , which bath Bl two fiou: | 
n , ſt 1s in ajfferen: %hether that farſt have on 
htibr:einit) and ſerie number 20 
delow the iine , ſticking a pin before the third wy1 
orffent.erable to ihe point of the Examp| Having | 
rm ſmade two .artitions of che Number > | the: 
entflthar there will be two figures inthe Qi | 
hefthole are tie two varts into which the | line Root 1 
olcut by the Propoficion. It ſays, If a line be cut in 
"N-(wo gnegual parts, tie f that whole # ine. 15 
t efpual to two Cubes of the parts, Hay toftx fo fLoUY 
X-rade alſo of the | 'o find the greater ;offho 
hiswo cubes, 1 for my fir!t Div for take the Tab'e 
re-Fcubes, placins 1: cloſ- to i:'s Index (as that of ſquare 
14-Fas in thoſe # xtraCions = nd I look on 11 x or the 
wy ligheſt Number not exceeding the figures of the firf] 
1 ar! tion COVER,» : wiich are ny ' Grſt, Diy ividend, 
XA inotl 33 | A the ore 
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(70 ) 
ter cube, which I am ſecking; for the Root whereof 
the Index gives me 3, I take therefore a Tablet of 
3 , and ſer it a part for my Quottent ; and having ſub- Þba: 
ſtraed that 27 from the 432, there remains 5, and the Fm 
firſk operation is done. 

I have now taken away one of thoſe Eight ſolids 
which the Cube falls into beds cutting of its Root ; 
and chat isthe Cube of 3 its longer parc, anſwerable 
to the ſecond Scheme of the card 3 but the ſeven other 
ſolids are Rtill ro be ſought, which require a ſecond 
operation, and rhatI begin by taking away the Pin 
that the ſecond partition may come into uſe with the 
remaining 5; and then my ſecond dividend will be 
5891 ; our of which I am to draw the leſſer Cube, and 
the other (ix ſolids , though I am ignorant yer what 
they be. Bur I (hall ner belong to ſeck, tor the 
Propoficion ſayes, That three of theſe ſolids are equal 

| one another, and that they are likewiſe equal in 
Length and Breadth to the root of 265, Spas Cube, 
Now I have already found that root to be z , there- 
fore reaſon cells me , that the length and breadth of 
hoſe ſolids muft. alſo bez ; and 1 have learn't that 
zhere the Lengtb and Breadth are equal, the ſuper- 
ficies muſt needs be a ſquare; I therefore multiply 3 
by itſelf , which gives meg for the ſquare thereot, 
nd for that ſuperficies of one of thoſe ſolids ; and þe- 
-auſe the Propolitiontells me there are three of them, 
triple that ſquare, which makes 27 for the Area of 
har ſuperficies of them all three taken togerher, Bur 
yerT want their thickneſs, and though the Propo- 
(ition tells me it is equal rothe Root of the leſſer cube, 


/et, lince I want that alſo , 1 ſeek them both by taking 
:ccording tothe 


* CO 
£ o 
" CO } >ruy [ « } a | 


rheſaid 27 for my ſecond Diviſ 


1cethod vs? in ExtraRting 


(71 ) 
itI ſet Tablets of 2 and of 7 before that ithe cube. 
Then looking both upon them and the Tabtet of cubes 
5 one Diviſor, for the higheſt Number not exceeding 
my Dividend 5891,1Ifinditto be 5408, whereof the 
twwo figures (given by the Tablets which 1 fer before 
that ofthe cubes) are the content of thoſe rhree grea- 
ter ſolids, and that line dire&s me to take the 2 ot 
the Index for the ſecond figure of my Quotient , 1 
giving methe Thickneſs of thoſe three ſol1ds, whic! 
the Propoſition ſaies 1s equa! to the Koo! of the leſſe 
Cube, Hereby I know that the ſaid Root muſt likewi! 

2, and allo the Tablet of cubes gives me 8 19th 
ſame line, for that leſſer cube. Therefore 1 {ubſtrad 
the 5408 given me by the Tablets, from the 5891 « 
be Dividend, and in {o doing I have taken away 
leſſer cube ( anſwerable to the ſeventh Scheme 
be three ſolids of the greater cube (anſwe!: able 
ourth Scheme ); for each of them being rw1 
$18) the three rogether muſt be 5 4 

Fhere yet remains, the thyde ſ0ol:4s of the lj: 
0 be fought our, but cannot be long 1gn0! 
bem, for che Propoſition tells mie, they 4: 
me another : and that they Ti thew!) 4 FOR 
Ireadrh and thickneſs to the Root of the leſſer Cut 
ich I hate already found to be 2 and thezr brea 
nd thickneſs beingequal to one another , ihe ſupe! 
cies made thereby, (for cach of thoſe ſolids,) mull 


leeds be 2 ſquare ; 1 therefore rmukiply 2 by 2, whic! 
aves me 4 for that ſuperficies of one of them , and 
riple 4,, which gives m for the Arca oi ithat{ 
derficies of them all three put together. Now Iam 
0 told by the Propoſition, that their length is equal 
be Root of the great | Inch 1 already knoy 
01 ke 6: | Ng 


(73: | 
thoſe threeleſler ſolids , muſt be 3 times 12 (iz. 36 
whi: h 1 Subſtra&t from the Remainder ( takingthe : 
from the place of hundreds, and the 6 from that -v 
Tens) and then I have taken away all the 8 ſolids 
from the number of my Example. Burt finding tha 
thereis yet 123 left, I thereby know that rhe N.-mbe 
S1ven (472, 32*891) 15 not an exart Cubick Num 
ber, butexceeds that which 1s next below ic by 122 
which deing Subſtrated f;om the ſaid Number , thi 
Remainuer will be 32768 and that is the veareſt Cy 
ick Number below t'te : xamapie, the Root wheredt 
| ftindis 32; which may | © proved by fquaring 32 
ad mulrpiying: he PruduRt (wit. 1024) again by 32 
r the ſumme will be 3276! 
You haie ſeen the agreement of this Example, wit 
{ lenic G of tlie Cai d _ for [24% of them both Wit 
he Geometrical cube of 5 cut into eight ſolids, whic 
ph ſolids ſeemto be the zame with theſe pou have 
Ow extracted , as tize Root of thar cube ſcems to be 
efſaine with the Q10o tient you now have found ; that 
Loot being compoied of 3.and 2, as-you {ce the Quo 
ut NO {hall thew you that they ditfe 


 Sreatly,, for (þ { ihe Geometrical cude , ar 


© un well as - and are to be accounted aye: 
»u uſe to count 3 and 2, when you meet them in the 
me line onthe two cdges of adjoyning Tabiets j* 
/hich you know are not chirty and two , bur threqm 
d.two, making toget!1er but 5 ; whereas the rwo fin 
ures of your Quotie! to be taken Arithmeri-l 


aily, that 15 to ſay, only (laſt found) are Units, 


ad the 3 of your for iner Quotient, whicit at firſt 


J . 
ere but units, are by the Addition of that lecon 
T7 nr f L ” aq r Y. "-" o* 14 14 _ 
'ULT 2d\ AIC QUTOITNE | 1 <1) d 10 4re Madchd<- 
Y. t: . "x : , 
» ©4 > G $7 
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| (73) 
2GEwhich you have now extracted , inſtead ofj being a \ 
> cube of 3, as bitherto ii ſeemed to be; is indeed a | 
cube of 30 3 which in ſtead of 27, is 27000 (the Root 
Yof each cubick inch being now made 10, the ſquare 
yhereof 1s 100, and the cube 1000; and rhe three ſo- 
ids of the greatcy Cube , wiſtead ct having each a 
ſquare of 3 (212.9) for the its ſupei ficies ; 
1ath indeed a ſquare of 2 = 1nd therefor 
700 ( which is thrice g00) is the Area of that ſupe? 
cies Of them all Yer the hey | hickne 
Bre but 2 units, becauſe] hich is the ſecond 
oure of your Quotiett and withal the Root of 7, 
efſer Cube , AIC VUt WO ul It al BY ereto: e the {ol 


Y 


ontent of them altoget] XICE I =O | 
£400). Likewile the cube nd figur | 
our Quotien; ef ch joyned \ 
aid Number makes 540! | this was the ſur 
voufound on the 1 avlets blet of cubes q 
ancing the 54 given by | for, 1 


haWlace of hundrec: 4 leſſer ſolt, 
10A whoſe breadrh a nes makins t] 
ferfiquareg. for the Area {ſu} ; one of the 


ind bY conſeguen | the [11 


pemng by the Propoſ /eng! 
he greater Cub: .!tearl of thrice of 

912, 36 ) which leem d to be their content before 
uſt no:y be accounted 11M "WI CN make ? O( 
nd that was the real n v1 Y bitracted the 2 tro 


he place of Hundreds, and m tharof Te 


et en 
it5,or that came allio che fame frhe 36! 
irſFirated had bec w {umming all theſe 9 


| Yds rogether hole cubi ld 
1de dB 2*7GH 


The Number given is 
Subſtract rhe Cube 


The Remair 


The number- ©1v« 


pu ; O 
Sublt:a@ rc 


- C3 r 


C L&C: 


his leſler 


[ he three 
CE 


noV > the third partition of the great 
xample(v:-. 0 :0the Remainder ( viz. 123.) 
or a new divid lend  andgoon toſeek a third figure 
r my Quoti ent, I muſt not cherefore underſtand that 
> Root Of LAMP! 6] hereby cut into three 
arts: fort! be is nor ſuppos'd to be cur into 
NOre (hen 8 < d therefore the Root 1s never 
ut into mo7ze 1! tis; but the whole 33 mult 
chen be look*d n; njundtl , as the longer part of 
be cut line of the Propo! 1£10R ; -andhe 8 ſolids where- 
f the cubeoft] It ] 2h conſiſt , (as you have 
een) muſt x 0N as | ovned together 
18210 1N u! ke re as if it had never 
been cut in} bein: ore ſolids 1n the 
vhole cub; *C Partiti hag Root L 
yould complc third £191 of he Quortieſt 
vetſeek f} 104 the 


bigs, 

reater part, hath theſame relation to the whole cub®© 
t the 3 partitions, which the cube of 3 hadto th<© 
be of 32 in the firſt Operation. Ard as the other 
, , | ſolids of the cube 325-68 were taken out of the firſt 
'$cmainder joyn'd withthe ſecond partition ( viz 


768) fo the 7 other ſolils of the cube of theſe 5 par- 
; 2.3 1908 , Buſt be taken out of the ſecond Remainde: 
__þyned with the third partition ( v:z. 123033) by 
' 68 uaring 32 and tripling the Produft for a new Di. 
"== iſor, and {0 proceediiis In th > fate method I nfe 
0 Þciore. 


Thus for the ſatisfa&ion of thoſe that love to go by 
eaſox, 1 have layd openihe grounds upon which 
he extraQing of the cube root was by the .Lncients | 
noſt ingenioully invented, And now for the uſe of 
noſe that can ſatisfy themſelves with going by Rote 


5 ; 
ſhall add che common rule and ructhod of doing it, 


hich is drawa from thence , and that is the cnly 
bing E have met with in books of Axibmetick , whict: 
ay lictle or rothing of.che.rcaſon of their Operati- 
(906... But the way to make chem generally vuſetul, 
"So. know that reaſon well , and therefore 1 ſhall ad- 
iſe ſuch as deſire to avoid errors, and miſtakes in 
keir practice, to take a litile painszo conlider, and 
0.What hath been direced, that they. may compre- 
bend the nature of cubes ; and then they will find no 
Gfficulty in applying the followigg Rulesto the grea- 


Tp: teſt: Example, the operations whereot are made much 
$i noee.caſy by this Inſtrument. 
cal . Ru] , 
he 
I 


- Cunthe Nuxber gives (Vit. 32'891'03 3664.) 18- 
«| 2 par eieaens. of Shree figures in cach beginning from 
L _ thy 


( 76) 


the right hand by ſetting prints, (67 on the Inflirument 
pixs )berween cach © f thew! , "and them having ſet the 


T abler of Cubes in 41s proper place, look on vi for the 


on (viz. 22.) which you find tobe 27, and having  Sub- 


bigheſt number not exceeding that of the firſt parsiti-N 


fratted ir from thence, take the Koot geves by the Jy-ll 


dex » for your Lnotis V17 ) awd the fir Ope- 


1508 1 Mot 


4 


The jeceond Rule confifss of ties paris, forthe firſt 


pheresf ſquave that Quotient (vil. ;.)it makes g, and 
| riple that ſquare which wakes 27; [etisng tbe Froaml 
for a Diviſor before the T abler of Cubes, and trvsng 
taken away the pin between the Remainder ( 5!) aud 
ſecond partition that they muy bryayned toperkicr for « 
new Drvidend,choofe not the bigneſs Number 4hat san 
be ſubftralted fromthe Dientond, but ſuch a 0ns'4h ava) 


ford convenient room for another Subftrattion, (hers 
T$0P of heving ten that fegwre #frhe Index: for yeur| 


ſecond Quotiens, - which fands wn the ſame. line with 
the Nxnber ſo made choice of , (VIZ: 2) Subf#ratt thi 
{did Number (vat; 5408) from your Dividend, Abi 
them (fer the'ſetond part of that ſecond Operadinn ) 
ſquare the new'Quotient (viz. 2. #t makes 4.) andars 
ple that ſquare , multiplying the Prodgt} (vit. 12:0) 
the former Quatient- (vil. y ) ard. the ſumme af ich 

Adxltiplication (viz, 36) that ther nunbey , whech 
(with the addition of a Cypher) muſt alſs be ſubſtraite 


from the ſame dividend : out of which st will come ww'l 
lef you bave taken Jour Onotiens 100 high 1, yet wufi| 


you rake it as bigh ac poſſibly you.cum , addenicr ing;-1ht 
ſaid Subfralin; afrer whe there will rUnain 793 
6x betore 


T his 


-ghe 
[93 


"is 


f 
17 } 
This Rule muſt be repeated as often asthere are 
partitions in the Number given; for ſo many figures 
there will be in che Quotient . ovly obſerve that 1 the 
third operation , both the tigures of the Q1otient al. 
ready found muſt b- ſquar'd together , and in rhe 
fourch Operation the ſame muſt be done, withihe 
three figures of the Q :octen. found, &c. You may hel; 
your felt in tle operations of this Example, by looking 
upon the. numders on the 2d. page of this cazd, and by 
comparing thcm ti;at ftand in the ſame line beinind rhe 
ient, with tloſc on the Tablets, which dircRt 
the farne Quotient inthe Index. As the 25 inthe car 
which ſtands behind the Qno. 3, being compared wit! 
the Tablet otcubes, you ftud the fame number ( v-z 
27 direQing co 3 upon the Index for that Quo, and th: 
$408 which ftands u;-on the card bebind che Quo, 7 
eing compared with the Tablets of che Diviſor , ard 
that of cubes together ; you will tind the fame nambes 
(viz. 5408 ) direfting to 2 onihe indexfor that Qus 
Now to procred , take away the next pin, that the 
third parciion may be jozned with the remainder, 1 
your third divideni will be 122033. And fer this 3c 
operation, iquare 32 the Quo. it makes 1024, whicl! 
tnpled, makes 3 07 2, 1 his number is ro be ſerupon th 
Tablets before that of the cubes, for your 3d. diviſor 


but you will find it cennet be 1aken ſomiich as once on 


of the dividend , you muſt therefore rake a Cypher 
for the 3d figure of your Q2oti. and fubftraQing nc 


thing from the dividend, that whole Num, will be as - 
remainder, to be joyn'd with the 4;þ partition, by ca- 
king away the laſt Pin; and then your 4:6, dividend 
Iwill be 123'033'664- 


For the 4th.operation,ſquare therhree figures of the 


Quo, already found'(+z, 720) whietr wakes 102-460, 


then 


78 ) 
then triple that Iquare which makes 307'200. This 
numb, 1s to be ſet on the Tablets before that of cubes 
for a 4th. Divilor , where looking for the N:imb, rhar 
may Mott conveniently be taken out of the Dividend, 
you tin 122'880%06.4, direfting you ro 4 upon the In-þ 
dex, torthe 4:4. tignre of your Quo. and thac num, be- 
ing ſubſtracted from the dividend , there will remain 
153'600, T0 diſpoſe of which num, you'm Rt for the 
ad part of this 4th. oper. ſquare your new Q1v. (viz. 
4) as the Ruledire&s; ir makes 16, and iniple that 
{quare, which makes 48, then multiply that triple ſqu. 
by the Quo. already found,(viz. 320) it makes 15360, ii 
but becauſe the whole Q1o, is adyanced a place bike 
by the addinon of this lat figure, viz 4. whereby 220 
becomes 3204, therefore the place of Units in the nu, 
15360, maſta.ſo be adyanced a place higher ; and by 
the addicion ofacyplier be mude 1 53600 , which being! 
ſubſtra&ed oat of ihe dividend , there will remain no-N 
thing. This ſhews the Ex:ympleto be a perfeR cubick: 
Number whoſe root is 3204, the ſyrare whereof mul 
tiplyed apain in the ſame root makes the Number give 
VIZe. $2891 033 66: 

Thus youhnd, that the Extract; f the cube root 
is bur 2 treple deveſien ; which name it well may bat 
{-om the triple partitions, and riplings of hl 

a9, a3 alſo from the 114; y , rhir 
ſignifies all the three D-:n 


When the number «£1: cr 4 perfe& cu Ti 
will alwayes be fome ite nine; 25 10 that of 3.27391 
the remainder was 123, which are un%crito04 to bel 
many cubes ofthe ſame iize with thoſe rc who. e nur 


beris compoſed of, $o it the whole rumbes conliſtst 
cabick yards, (each of which contains 257 cubick feet 
then the 122 ate alſo cubick yards , yet the root is b 


( 


2 lineal yards. If the whole namber conlifts of cubick 
et (cach of which contains 1723 cubick inches) then 
hat ſhe 123 remaining , muſt alfo be cubick feer, and the 
1d, Foot is 32 lineal feet, Bur it (as is bere ſuppoſed ) the 
In- hole Number given conliſts of 4 2:591 cubick inches , 
be-then the root is bur 32 lincal inches, and the 1 23 remai- 
ing are cubick inches, which may te cxpreiied as a 
ration, by ſetting the difference between the cabe of 
$2, and chat of 33 (which is thrice 3 2, ail thrice the fq. 
of 32 and 1 more)for the Denominator , and tie ſaid 
qu.ſremainder for the Numerator ofthat fration, and then 
60, it will ftand thus 2 7 

her 3 16 


But the exaRett way for theſe Fractions as well ſas 
chers, is thai of Decimals, adding thre: cyphers1o the 


aft remancer thns 123000 for a new dividend,and re 
2041s the work as often as needſhall require. 

T us . ' as miuch brevity as conld confiſt with 
that plainrneſs, which 1s requelte to make lych Lomgs 
eaty | erſtanding of unlearnel perſons) I have 
layd ' grounds of Extracting the {quare and 

ube r003$,444 have ſnewed the way efworking them 
both , by U1is Inſtrument 3 the uſefalneſy whereof, I 
think, wilnow be allo ved to come nothing ihort of 
wha id concerning t inthe Tile; for that faid , 
Ad the 


{nor al parrs of Arithmetick are therevy redu- 
cy ced ro \ 499:74711077 ; but un might have fone further & 
w ſaid , that 7 ry are reauced to Notation only, which « 
2 lf bx: 4 part of Numeration; for he that learns this way, 
unf hasno more co do, but tomake the Notation ef itioſe 
Nambers that arc given himeicher by the Examples , 
or Oy cae Tablets, which the lnftcuraent by its marks 
of yalnation ,turns firft inro Numeration , next w_ Ad- 
mon 


( $0 

dion, which is but a repeated Numeration , then int 

Muſtiplication , which is but a repeated Addition. Ang 
#5im making thoſe ſeveral Notatiens above tho Line 

{whilk che Beads on that fide of it are ſtgniticant ) h4 
ſubſtrats from the Nulls below: So in Diviſion 
which & bur a repeated Snbftraftion, and mn Subſtra 
Aion, whictralſo is but & repeated Numeration , by 
makingtheſe feverai Nocations inthe fame manner 2 
boverteline, (whilft the Beads on that lide of it are, 
Nults ) be ſubſtracts from che fignificant Beads be- 
low, And therefoae it is evident rhar all rhefe vari.) 
ous Operations, are reduced hereby to Notation only | 
So that to be ready and perfe&t x that, isto be per- 
tz: ax «1 thereſt ; for provided no error be made there-/ 
a, tlie work will moſt certainty b< right, ihe Inftro-! 
ment fr ef being infallible 
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